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INTRODUCTION

The communications-network and digital-storage concepts as

applied to a university or college library collection were revived

for discussion at an EDUCOM meeting in 1967 at the University of

Pittsburgh [reported in MOM 2, No. 6, 1-5 (Dec. *1967)]. The

often discussed digital storage of textual portions of a library

collection was reconsidered in the context of current technology

and economics. There was general acceptance of the inevitable

value and feasibility of textual digital storage. The conferees

agreed that further discussion would be advantageous only with

more detailed data which might clarify areas worthy of possible

experimentation or further investigation.

This document contains basic data advantageous in placing

in perspective the academic library collection and the potential

of the digital concept. Librarians of academic institutions will

find little new information although the analysis of the graphics

in a book collection (in Chapter VI and Appendix. C) may represent

the first quantification of past observations.

This document was prepared for industrial and other nonaca-

demic technologists who need data against which they can match

technology. The report is, statistically oriented but does pro-

vide rules of thumb and summaries when they tend to sharpen the

focus or broaden understanding. As a result, such factors as



the political and administrative structures, whether in the uni-

versity or the library, are not discussed since they do not raise

a nontechnological question or problem, although they may be very

influential in any successes or failures. The approach has been

to provide the technologist with quantified data, relevant in-

sights, and directly related socio-political understanding for

decisions-on localization of design and experimentation.

The largely quantitive information provides profiles Of in-

stitutions and critical problems that need to be considered. Thf

document should-not be viewed as an historical summary of specific

aspects of an academic library. Such a document was beyond the

scope of the needs of this project and EDUCOM's resources. Like-

wise, because the document is intended to provide backgroun4 and

statistical evidence for the technologist, the digital and related

technological questions are not discussed.

Many closely related or possibly influential factors about

academic libraries or institutions might have been included. Time

and money did not allow. Major portions of the document are bare,

bones summaries of the most pertinent data.

The next logical phase of this project is to settle corpor-

ately on experiments or design considerations and realistically

test digitalTstorage subcomponents in the academic environment.

This document is intended to aid in the determination of realistic

tests or machine designs.

xvi
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CHAPTER I

THE ACADEMIC INSTITUTION

The educational fermept of 1968 was most dramatically

evident on higher-educational campuses with unrest, petitions,

and burgeoning numbers of students. The changes that have come

about and those that have not, but are devoutly wished for by

many students and faculty, have been the topics of discussion

in the popular press. Within the past half-dozen years, the

focus of public attention has been on the academic community

to such a degree that both problems and general trends are

probably better understood by the layman than at any time in

the past.

This document approaches the subject and discussion of the

academic institution without delving into the social, political,

organizational, societal, and geographic factors that direct and

influence individual institutions. We assume that the readeT

having come through the academic community, albeit some time

ago, has along with his current knowledge enough understaudiu

of academia in which to set the concept of digital storage of

a library collection. Therefore, we will not touch on such

pressing matters as the intellectual problems of academia, nor

its limits on enrollments or admission policies, nor the stan-

dard political structures and relationships of state institutions

to the state government. These and similar features probably



will have no bearing on the overall consideration of the ques-

tion central to this document. For a quick sketch of the aca-

demic community, the reader is referred to the first 29 pages

of the 10th edition of American Universities and Caleges.
2

A more detailed analysis with emphasis on problems and suggested

redirection can be found in a recent and well-publicized book

by Jacques Barzun.3

The purpose of this Chapter is to offer the statistical

details that provide an in-depth relationship to those features

or basic factors that may serve to determine practicability of

digital storage, and a guide to the parameters of any possible

testing or design. We are concerned with a large population

spending great quantities of money. There are currently 2300

higher-educational institutions with seven million students

enrolled. The instructional staff in higher education numbers

half a million, turning out an eq4a1 numbs ; -' of people with

bachelor's degrees each year. Add to that the 250,000 who

yearly get advanced degrees,and the magnitude of the higher-

education establishment comes somewhat into blurred focus.

The details supporting these summary figures will be examined.

Before looking at these figures, a few, less obvious

influences should be mentioned. The Federal government's mone-

tary and political leverage in the academic world grew extra-

ordinarily during 1960-1968. Although the amounts of money



are represented in the statistical tables, the pervasive influence

is far greater than the dollars might signify. Research monies

are also represented as a part of total expenditures for the

composite education communities. Again, this influence on the

structure and tone of the educational institution goes far beyond

its spending. The urban university's importance has grown; it

is beginning to play a greater role in its community's non-

academic activities. Universities and colleges are banding to-

gether in cvdsortia on regional, subject-discipline, and political

bases to perfor& jointly a variety of functions that they did

not in many cases do separately. The consortium trend and its

growing importance are manifest in a 175-page U.S. Office of

Education statistical directory.
8 All of these factors add

background and understanding to academia today. Their direct

influences as well as many others may not be directly evident

in the statistical profile in this Chapter.

STATISTICAL PROFILES

The U.S. Office of Education maintains an organization to

gather, standardize, analyze, and publish statistical data for

many aspects of educational activity. The depth of analysis is

increasing yearly, and the number of approaches to the data can

give a comprehensive statistical picture. This information suf-

fers to some degree from lack of standard definition or application.



In mearly all cases,' the data are supplied by the indivi4ual

institutions and_are subject to the usual problems of complete

andlralidated reporting. The information is remarkably thorough

and_ .reliable.. The reproduced Tables have come from.U.S. Office

of Education documents.that were available in December 1968; later

and newer data werenot_available. _Care must by exercised in

comparing,dataifrom .different documents since time, organiza-'

tion or categories of structuring may not be comparable. In some

cases; this is. not critical since the main concern is.to provide a

range OfJunderstanding,and the yearly changes are notgreaC

.11-hefO1lowing major components_of_academia are covered in-

.the Tables:

Type. of Institutions: Public, private
Coeducational or not

_iteligious affiliations or
control

Level of offerings.
Degrees granted'
Academic programs

Two-year students
All undergraduates
Graduates

1-4

2. Subject Offerings:

3. Students:

FaLulties:,

Staffs:

Ranks
Subject disciplines and
degrees

Salaries

Administrative
Service
Research

Income and Expenditures: Sources
Instructional
Support



TYPES OF INSTITUTIONS

Public institutions are defined in Tables in this Chapter

as being controlled by local, state, or Federal governments.

A rather surprising fact is that nearly twice as many higher-

educatioaal institutions are private than public. The student

population is quite another matter, as we will see shortly.

Far more than half of all universit!es and two-year institutions

(primarily junior colleges) are publicly controlled, but the

private four-year institutions (including universities) are

three times as common as the comparable public institutions,

It will be evident to the reader in examining these Tables

that there are discrepancies of numbers between various Tables

and documents.. These have not been adjusted, since they are

minor and assumedly the result of inadequate data at time of

publication. Later changes in the past have been slight.

Universities are so designated if they give considerable stress

to graduate education, confer advanced as well as bachelor's

degrees in several liberal-arts fields, and have a minimum

of two professional schools not exclusively technological

(Ref. 6, p. 4).

Trends to coeducational institutions have been evident

in all categories of .;:ypes of institutions. In most cases,

this is done by admitting women for the first time, such as in

professional schools or to male campuses. New institutions now

I-5



TABLE I-1. Number of institutions of higher education, by
level and control of institution: United States
and outlying areas, fall 1965 - 067.

Level and control of
institution

TOTAL, PUBLIC AND PRIVATE

All institutions

4-year institutions

Universities
All other 4-year

2-year institutions

PUBLIC.

All institutions

4-year institutions

Universities
All other 4-year

2-year institvItions

PRIVATE

All institutions

4-year institutions

Universities
All other 4-year

2-year institutions

Increase
1965

a
1966

a
1965
1966'

2,238 2,337 99

1,556 1,582 26

155 157. 2

1,401 1,425 24

682 755- 73

825 884 59

403 405 2

90 92 2

313 313

422 479 57

1,413 1,453 40

1,153 1,177 24

65 65 ..110

1,088 1,112 24

260 276 16

Increase
1967

b
1966 to
1967b

2,382 45

1,593 11

157 0
1,436 11

789 34

a
From Refl. No. 9, p. 82, Table'105. (SOURCE: U.S. Department of
Health, Education, and Welfare, Office of Education, "Opening Fall
Enrollment in Higher' Education, 1966.")

b1967 data from Ref. No. 6, p. 4, and Ref. No. 2, p. 6.



TABLE 1-2. Number of institutions of higher education, by
institutional control, sex of student body, and
highest level of offering: aggregate United States,
1966-67. (From Ref. 7, Table 4, p. 13.)

Highest level of offering and sex of
student body

Total

Public Private

State District
or city

Inde-
pendent
of reli-
gious
group

Religious group

Protes-
tant

Roman
Catholic

Other

Total 2,252 1445 361 2$36 489 391 30

1-2 to 4 years beyond 12th grade:
Coeducational 568 460 345 In 74 9 3
Men_ 38 2 11 1 23

Women 79 29 7 43

IIBachelor's and/or first profes-
sional degrei:

Coeducational 563 79 3 7 178 259 35 9

Men_ 111 11 13 12 70 5

Women 154 2 24 19 109

IIIliaster's and/or second profes-
sional degree:

Coeducational_ 379 176 7 89 82 21 4

Men_ 58 1 12 11 34

Women 46 4 15' 27

IVDoctor of philosophy or equiva-
alent degree:

Coeducational_ 210 4105 5 60 21 12 7

Men_ 21 1 11 1 7 1

Women 4 1 3

VOther:
Coeducational 17 2 1014 1

Men_ 4 1 1 1 1

Women

1 Includes 11 under Federal control.
2 Includes 32 proprietary.
3 Includes 2 Greek Orthodox, 11 Interdenominational, 7 Jewish, 4 Latter Day Saints, 1 Reorganized

Latter Day Saints, 2 Russian Orthodox, 1 Unitarian.
4 Includes 1 under Federal control.

Includes 21 proprietary.
Includes 1 proprietary.

7 Includes 5 proprietary.
Includes 5 under Federal control.
Under Federal control

lo Includes 2 proprietary.



are rarely begun other than coeducational. There is a direct rela-

tionship in nearly all cases (New Jersey perhaps being the only

major exception) between the state population and the institutions

of higher learning. Those states with large populations lead in the

number of institutions. This Table illustrates that point; no state

with less than 50 insitutions in Table 1-3 is listed:

New York
California
Pennsylvania
Illinois
Massachusetts
Texas
Ohio
Michigan
Missouri
Wisconsin
Georgia
Iowa

A..1101,7 iNimrIMPMIMMMP.

has 193 institutions of which 135 are private.
186 $9
134 117
1-19 93
107 81
100
81 67
77
65
62
52
SO

The control of those private institutions is specified in Table

1-4; note that the data are for 1965, not 1966-1967 as in Table

1-3,

On Table 1-3 the highest level of offering catpgories are

divided according to the following

I 2 to r years beyond 12th grade

II Bachelor's and/ol first professional degree

III Master's and/or second professional degree

IV Doctor of philosophy or equivalent degree

V Other

-I-8



TABLE 1-3. Number
highest
Ref. 7,

of institutions of higher education by state,
level of offering, and control. (From
Table 2, p. 11.)

State or outlying
Part

Total

Total Highest level of offering

Pub-
lic

Pri-
vate

I II III IV V

Pub-
lic

Pri-.
vate

Pub-
lic

Pri-
vate

Pub-
lic

Pri-
vate

Pub-
lic

Pri-
vats

Pub-
lic

Pri-
vate

Total_ 2,252 806 1,446 406 Z77 95 733 188 295 112 123 3 18

Alabama 31 11 20 1 5 1 11 7 3 2 1
Alaska 3 1 2 1 1 1
Arizona 11 9 2 6 1 1 1 2
fu Yams 20 9 11 1 1 4 8 3 2 1
California 186 97 89 74 4 6 39 15 34 2 11 1

Colorado 22 14 8 5 3 4 2 2 4 2
Connecticut_ _ __ __ 44 12 32 6 9 1 13 4 7 1 3
Delaware 4 2 2 2 1 1
District of Co lum-

bia_
Florida

25
46

3
24

22
22 19

4
6

1 7
9 3

5
5 2

5
1

2 1
1

Georgia 54 2 22 30 9 8 6 16 3 5 4 1
Havtaii 1 3 1 2 1
Idaho 10 5 5 3 3 1 1 1 1
Illinois 119 26 93 18 16 39 4 28 4 8 2
Indiana 42 5 37 1 1 22 1 10 3 2 2

Iowa 50 17 33 14 4 V 1 2 2
Kamm 48 23 25 16 4 19 4 2 3
Kentucky
Louisiana

39
22

8
10

31
12

1 9
2

1
2

15
5

4
7

6
3

2
1

1
2

Maine 22 7 15 3 4 11 2 1 1

Maryland__ 47 20 27 12 6 3 12 4 5 1 4
Massachusetts_ -___ 107 26 81 12 22 4 24 8 21 2 13 1
Michigan 77 29 48 18 8 3 28 5 10 3 1 1
Minnesota 48 18 30 12 3 20 5 7 1
Mississippi 42 25 17 17 8 3 8 2 1 3

1

Missouri 65 17 48 9 -. 4 28 3 6 1 3
Montana 11 8. 3 2 1 3 3 2
Nebraska 22 10' 12 4 1 1 10 4 1 1
Nevada.. 1 1 1
New Hampshire_ __ 19 5 14 2 1 11 2 1 1 1

New Jersey 42 10 32 1 8 15 6 4 3 4 1
New Mexico 10 7 3 1 3 3 3
New York 193 68 135 34 28 3 48 13 34 8 23 2
North Carolina____ 62 18 44 3 16 7 m 4 1 4 2
North Dakota__ 13 10 3 4 1 3 2 1 2

Ohio 81 14 67 3 5 1 45 3 13 7 3 1
Oklahoma 34 23 11 12 4 3 3 6 3 2 1

Orcion- 33 14 19 8 4 8 4 5 2 1 1
Pennsylvania. 134 17 117 2 16 6 6o 9 24 1 15 2
Rhode Island 14 3 li 1 2 6 1 1 1 2

Bath Carolina.. _ _ _ 30 6 24 6 1 14 2 3 3 1
South Dakota_ 17 7 10 3 2 5 3 2 2
Tennemee 46 7 39 6 27 6 4i 1 2
Texas 100 52 48 30 10 4 21 11 11 7 6
Utah 9 5 4 1 2 2 1 2 1

Vermont 17 5 12 1 3 3 6 2 1 1
Weida_ 48 12 36 13 1 16 6 6 4 1 1
Washington 33 21 12 16 4 3 8 2
West Virginia_ _ _ _ _ _ 21 11 10 1 3 8 7 1 1
Wisconsin_ 62 31 31 21 3 2 21 7 4 1 2 1
Wyoming 6 6 5 1

Outlying parts °like
United Slates

Canal Zone
Guam
Puerto Rico_ _ ..... _

1
1
5

1
1
1 4

1

1
1

2 1
Virgin Islands___ __ _ 1 1 1

111.

1-9



TABLE I-4. Number of institutions of higher education, by
control of institution and by state, fall 1965.
(From Ref. 9, Table 107, p. 84.)

Public Private

State Total Stater District
or city

1 2 3 4

United States 2 2,114 434 381

Alabama 37 19
Alaska 3 1
Arizona 11 5 4
Arkansas 19 8
Call' 'a 180 19 74

Colo iddo 21 8 5
Connecticut 37 5 2
Delaware 4 2
District of Columbia__ 20 i
Florida 48 6 23

Georgia_ 51 20 2
Hawaii 4 1
Idaho 9 3 2
Illinois 114 6 20
Indiana '42 4 1

Iowa 51 3 16
Kansas 46 6 16
Kentucky_ 38 6 2
Louisiana 22 10
Maine 21 7

Maryland 44 9 11
Massachusetts 100 20 4

.Michigan 72 11 18
Minnesota 48 17
Mississippi 43 9 16

Missouri 64 7 10
Montana 11 6 2
Nebraska 24 5 6
Nevada_ 1 1
New Hampshire 14 3

New Jersey 41 8 2
New Mexico 10 7
New York__ 189 23 32
North Carolina 61 14 4
North Dakota 13 8 2

Ohio 74 7 5
Oklahoma 35 18 5
Oregon 32 7 7
Pennsylvania_ 130 15 1
Rhode Island 14 3

South Carolina 30 6
South Dakota 15 7
Tennessee 47 7
Texas 97 20 32
Utah 7 5

Vermont 15 4
Virginia 45 12
Washington_ 33 6 15
West Virginia 21 11
Wisconsin 62 10 21
Wyoming 6 1 5

11.S. Service Schools 8 8

Daffy* areas 4

Canal Zone 1 1
Guam 1 1
Puerto Rico_ 5 1
Virgin Islands 1 1

Denominational

Independent
of church Protestant Roman Other

Catholic

5 6 7 8

410 410 314 21

5 10 3 ..
2

1 1
3 8

39 27 19 2

1 4 3
14 1 14 1

1 1

8 2 9
10 5 4

10 18 1
1 1 1

2 1 1
36 20 21 3
11 16 10

7 16 8 1
1 16 7
6 15 9
2 3 7

10 1 3

11 2 10 1

52 4 19 1
14 15 14
7 14 10 _
3 14 1

12 20 14 1

1 2
2 7 4

5 6

8 8 14 1

1 2

1
10 60 6

36 2
1 2

22 21 16 3
3 7 2
5 8 4 1

50 32 30 2
6 5

7 17
1 5

13 25 2
7 30

2

8 3
9 22 2
2 5 5
4 5 1 _

9 5 17

2 2

___
2 2 _____

___ _

I Includes institutions under Federal control (8 U.S. Service Schools and Canal
Zone College).

2 Excludes 46 institutions which reported enrollments only in occupational or
general studies programs not chiefly creditable toward a bachelor's degree.

1-10

SOURCE: U.S. Department of Health, Education, and Wellare. Office of Education,
"Opening Fall Enrollment in Higher Education, 1965"; and "Education Directory,
1964-65, Part 3, Higher Education."



TYPES OF PROGRAMS AND DEGREES

Over half of the institutions as defined by the U.S. Office

of Education by academic programs offer combinations of liberal-

arts, general, terminal-occupational, and teacher preparatory

[categories (3), (5), and (6) of Table 1-5]. These same institu-

tions are not responsible, however, for SO% of bachelor's degrees.

Category (11) includes institutions organized as universities. As

Table 1-6 (1965-1966 data) indicates, slightly over half of all

degrees are conferred by universities and only 20% of these are

advanced degrees. Nearly 60% of all bachelor's are granted by

nonuniversities. Public institutions grant four of all degrees

to three by private institutions. Private and public four-year

institutions grant an equal number of bachelor's degrees; but

public advanced degrees outnumber those. from private institutions

2:1.

The men outranked women 3:2 in receiving bachelor's degrees

and increased that ratio nearly 3:1 for all advanced degrees

(actually about 140,000 to 50,000). This probably reflects the

current emphasis on the view of the breadwinner making more money

if he has a degree.

There is some indication of a sharper leveling off of all

degrees than that shown in Fig. I-1. The near plateau for the

years 1968 through 1970 may be flatter, judging from later estimates.
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Education bachelor's degrees far outnumber the next com-

petitor, the social sciences, as shown in the - 1965-1966 figures

on Table 1-7. These two subject areas, along with business

and commerce, account for half of all bachelor's and master's

degrees; this is not true at the doctoral level.

ENROLLMENT

Public institutions account for slightly over twice as

many students as the private institutions, which are getting a

smaller share each year. The private schools had an enroll-

ment increase of 4.6% and 2.7% for 1966 and 1967, respectively,

over the previous year, as compared to 9.5% and 10.7% for pub-

lic institutions. The peakout in percentage of increased total

student enrollment is evident in Table 1-8, with the 12.24

increase in 1965 being the largest in the last 10 years. The

drop to an average. of 8.1% for the two years following is in-

dicative of a continuing expected drop in the yearly increase.

Although the number of students is expected to increase over

the next several years, the rate of increase is expected to

drop slightly. Projected estimates are made on the basis of

population figures.

One of the continuing problems in comparing enrollment

(and faculty) figures has been to reach an appropriate equation
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to convert part-time and extension students into full-time

student equivalencies. A recent standard was cited in a U. S.

Office of Education publication and is used for the computa-

tions in Table 1-9.

The definitions necessary to understand the inclusive or

exclusive nature of the terms are the same as those in Table

I-10. The ratio of women students to men has not changed appre-

ciably over a period of five years. Men outnumbered women 2.9

to 1.8 in 1963 and 4.1 to 2.8 in 1967.

Graduate students in 1967 constituted 13% of all students

on campuses. Inmediate past years show little variation, al-

though it is anticipated that the percentage may rise as more

emphasis is placed on advanced degrees. Absolute figures are

shown in Table I-11 and a projection in Table 1-12.

Figure 1-2 is a graphic representation of graduate-student

population. Although this Figure, the Table preceding, and the

one to follow are all from the U. S. Office of Education, there

are slight variations in the figures. The 10% increase in grad-

uate students per year during the 1960-1967 period is estimated

to decrease to about WA for the current and next few years

The importance of the graduate programs and its students

on library use is discussed later. A recent comparative study

concerned with an assessment of quality in graduate education was

1-19,
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Level of study Enrollment

Total Full-time Part-time

First year 359,000 132,000
Intermediate years 157,000 88,000
T :minal year 19,000 11,000

227,000
69,000
8,000

All levels 535,000 231,000 304,000

The first-year level included students who had
completed less than one full year of the re-
quired study for a master's degree or a higher
degree. The intermediate years included stud-
ents who had completed one or more years of
study for a master's or a higher degree. The
terminal year included only those students who
were expected to complete all doctoral require-
ments by June 30, 1966.

(=FIRST YEAR
CEZZI INTERMEDIATE

YEARS

CI TERMINAL
YEAR

PART-TIME 1.5%
FULL-TIME 2.1%

PERCENTAGE OF STUDENTS ENROLLED FOR MASTER'S
AND HIGHER DEGREES, FALL 1965

SOURCE : U.S. Department of Health, Education , and Welfare,
Office of Education, survey of Students Enrolled for Master's and
Higher Degrees, Fall 1965

FIGURE 1-2. Students enrolled for master's and higher degrees,
Fall 1965. (From Ref. 9, p. 74, Fig. 7.)
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TABLE I-12, Estimated'graduate opening fall degree-credit resident enrollment in 4-year

institutions of higher education by sex, by attendance status, and by control:

Year
(fall)

1

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

United States, 1960 t6 1973a'b (From Ref. 5, p. 19, Table 12.)

Graduate
degree-credit
enrollment

Sex Attendance status Control

Women Full-time Part-time Public Private',

2 3 4 5 6 7 8

356,000 253,000 103,000 143,000 213,000 187,000 169,000

386,000 273,000 113,000 162,000 224,000 208,000 179,000

422,000 298,000 124,000 177,000 245,000 234,000 189,000

464,000 327,000 137,000 188,000 276,000 267,000 196,000

517,000 363,000 154,000 214,000 303,000 305,000 212,000

582,000 409,000 173,000 254,000 328,000 352,000 230,000

630,000 439,000 191,000 275,000 355,000 387,000 243,000

PROJECTEDc

699,000 488.000 211,000 306,000 393,000 434,000 265,000

751,000 524,000 228,000 329,000 422,000 473,000 278,000

779,000 541,000- 237,000 342,000 437,000 497,000. 281,000

816,000 565,000 251,000 358,000 457,000 527,000 289,000

866000
_

598,000 268,000- 381,000 485,000 568,000 298,000

921,000 636,000 285-000 _406,000 -515,000 610,000 311,000

979,000 674,000 ,-305,000 432,000 547,000 656,000 323,000

a
SOURCES: Enrollment data and estimates are based on U.S. Department of Health, Education,
and Welfare, Office of Education publications: (1) "Opening (Fall) Enrollment, in Higher
Education," annually, 1956 through 1966; (2) "Resident and Extension Enrollment in Insti-
tutions of Higher Education," biennially, ,1955 through 1963.

bTotal opening fall degree-credit enrollment in 4-year institutions by level and attendance
status 1955 to 1966 was estimated from first-term enrollment by level aid attendance status
reported in "Comprehensive Report on Enrollment" surveys biennially, 1955 through 1961 and
in the "Residence and Migration of College Students" survey, fall 1963. The estimates were
adjusted to agree with degree-credit enrollment by attendance status.

cThe projection of graduate opening fall degree-credit enrollment in 4-year institutions of
higher education by sex and by control of institution is based on the assumption that in
each enrollment category, the proportion of total enrollment at the graduate level will con-
tinue the 1955-1963 trend to 1976.

The projection of graduate opening fall degree-credit enrollment in 4-year institutions
by attendance status is based on the-assumption that in each enrollment category the esti-
mated 1965 ratio of full-time enrollment to total enrollment will remain constant to 1976.

Note-Data are for 50 States and the District of Columbia for all years. Because of round-
ing, detail may not add to totals.
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completed and published as what has come to be known as the

Cartter report. 11
The reader wishing to explore this subject

further is referred to it for a statistical assessment of insti-

tutions by subject-discipline peers in the academic community.

Student enrollments by state are available but do not

seem to have particular significance or lend much understanding

to our overall needs. One Table has been prepared, however,

that provides us with a regional view of students (Table 1-13).

Again, the student population ratios correspond closely to the

general population regional ratios.

Of particular significance to the higher-educational

system in recent years has been the growth of junior colleges.

The junior-college student enrollment has a current ratio of

nine public to one private enrollee. The total enrollment

growth rate is nearly the same as that for all institutions

(Table 1-14).

INSTRUCTIONAL AND PROFESSIONAL STAFFS

Most statistical tabulations take into account the dif-

ferences between those people directly involved in professional

instructional programs and professionals involved specifically

in research and providing supporting services (general adminis-

tration, personnel, and libraries). Rarely are the figures for the

clerical backups provided. This categorization is useful for the
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TABLE 1-14. Total opening fall degree-credit resident and extension enrollment in 2-year

institutions of higher education by sex, by attendance status, and by control

of institution: United States, 1960 to 1973. a
(From Ref. 5, p. 17, Table 10.)

Year

(fall)

Total
degree-credit
enrollment

Sex Attendance status b Contol

Men Women Full-time Part-time Public Private

1 2 3 4 5 6 7 8

1960 451,333 282,155 169,178 247,000 205,000 392,310 59,023

1961 517,925 320,156 197,769 293,000 225,000 456,381 61,544

1962 589,529 365,624 223,905 317,193 272,336 519,257 70,272

1963 624,789 386,660 238,129 327,218 297,571 551,308 73,481

1964 710,868 439,509 271,359 396,385 314,483 6'20,859 90,000

1965 841,437 521,846 319,591 495,454 345,983 737,890 103,547

1966c 952,000 575,000 376,000 581,000 371,000 844,000 108,000

PROJECTED
d

1967 1,055,000 641,000 414,000 615,000 439,000 936,000 118,000

1968 1,140,000 689,000 451,000 664,000 476,000 1,014,000 126,000

1969 1,175,000 710,000 465,000 684,000 491,000 1;046,000 129,000

1970 1,232,000 745,000 488,000 718,090 515,000 1,098,000 133,000

1971 1,294,000 779,000 515,000 753,000 541,000 1,154,000 141,000

1972 1,379,000 825,000 554,000 802,000 578,000 1,232,000 148,000

1973 1,458,000 873,000 585,000 847,000 611,000 1,303,000 155,000

i

a
SOURCES: Enrollment data and estimates are based on U.S. Department of Health, Education,
and Welfare, Office of Education publications: (1) "Opening (Fall) Enrollment, in Higher
Education," annually, 1956 through 1966; (2) "Resident and Extension Enrollment in Insti-
tutions of Higher Education," biennially, 1955 through 1963.

bTotalopeningfall degree-credit enrollment by attendance status for 1955 through 1961 is
estimated from first-term enrollment by attendance status reported in "Comprehensive Re-
port on Enrollment" surveys, biennially, 1955 through 1961.

cEstimata based on fall 1966 survey of total degree-credit and nondegree-credit enrollment
not reported separately, and on fall 1965 survey of total degree,credit enrollment and
total nondegree-credit enrollment reported separately.

The projection of total opening fall degree-credit enrollment in 2-year institutions by
sex and control of institution is based on the assumption that total enrollment, expressed
as a percentage of population aged 18-21 years, will follow the 1956-66 trend to 1976 in
each category of enrollment.

The projection of total opening fall degree-credit enrollment in 2-year institutions of
higher education by attendance status is based on the assumption that in each enrollment
category the 1965 ratio of full-time enrollment to total enrollment will remain constant
to 1976.
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Ti

purpose of this study since the profes'sionals are the library

users and borrowers along with students. The 1968-1969 estimate

of the U.S; Office of Education (Table I-IS) indicates 3.3

instructional members to 1 professional performing other

campus duties; this includes an estimated research staff of 95,000.

Total professional staff g.owth from 1956 through spring 1967 was

100%, or about 9$4 year. The projected growth for the follow-

ing 10 years is put at only 30%, or slightly over 3% a year. The

U.S. Office of Education cites its statistical bases-for this

great decline in growth rate, largely based on population fj.gures.

Projections of a 3% growth are made in all categories; instruc-

tional, administrative professional support, and professional

research staffs. Growth in each of these categories during the

previous 10 years was not 100% as the overall increase. For ex-

ample, the instructional staff fell short of doubling in the 10

years while all other professionals increased 150*. It must

be assumed that the projection figures probably do not accurately

take into account growth factors such as have worked in the past.

It is possible with the data in this chapter to reach

conclusions about student/faculty ratios. This desire.should

be set aside since such a computation does not include a multi-

tude of influences that are. critical in separate campus situations.

Also in the context of this study, there is little value for such

a figure.
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TABLE I -15. Total full-time and part-time professional staff in institutions of higher

education: United States and outlying areas, first term, 1961-62 to

1973-74.a (From Ref. 5, p. 57, Table 30.)

Year

J.

1961-62

1962-63-

1963-54

1964-65 f

1965-66g

1966-67g

1967-68

1968-69

1969-70

1970-71

1971-72

= 1972-73

1973-74

Total
professional

staff

Instructional staff

Total
For resident
degreei,crRdit

courses"

Other
instruci-
Tonal
staff

c

2, 3 4 5

467,990 369,499 312,687 56,812

507,000 395,000 336,000 59,000

544,152 420,278 358,153 62,125

591,000 456,000 389,000 67,000

657,000 507,000 432,000 75,000

701,000 541,000 461,000 0,000

PROJECTEDh

758,000 585,000 499,000 86,000

796,000 615,000 524,000 91,000

805,000 622,000 -- 530,000 92,000

826,000 638,000 544,000 94,000

854,000 660,000 563,000 97,000

888,000 686,000 585,00C 101,000

922,000 712,000 607,000 105,000

Other professional staff
Organized,.

Total tration research

6

98,491

112,000

123,874

135,000

150,000

160,000

and
servicesd

7

48,433

54,000

58,786

64,000

71,000

76,000

8

50,058

58,000

65,088

71,000

79,000

84,000

173,000 82,000 91,000

181,000 86,000 95,000

183,000 87,000 96,000

188,000 89,000 99,000

194,000 92,000 102,000

202,000 96,000 106,000

210,000 100,000 110,000

aSOURCES: U.S. Department of Health, Education and Welfare, Office of Education publications:
(1) "Faculty in Institutions of Higher Education, November 1955"; and (2) "Faculty and
Other Professional Staff in Institutions of Higher Education," biennially, first term,
1957-58 through first term, 1963-64.

b
Includes faculty with rank of instructor or above and junior instructional staff.

c
Includes instructional staff for extension, resident nondegree-credit course, and instruc-
tion by mail, radio or TV, short courses, and individual lessons.

d
Includes professional staff for general administration, student personnel services, and
libraries.

e
Includes only professional staff engaged specifically for full-time or part-time research
and those who have been relieved from some or all other duties in order to perform systemi,
atic organized research. Excludes graduate students not performing research at a professional
level.

(Interpolated.

gEstimated.

h
The projection of total full-time and part-time instructional staff for resident degree-credit
courses is detailed in Table 28, footnote 4, of Ref. 5.

The projection of total full-time and part-time other instructional staff professional
staff for administration and services, and professional staff for organized research is based
on the percent each was of total full-time and part-time instructional staff in 1963-64. nese
percentages were 17.3, 16.4, and 18.2 percent, respectively, and are assumed to remain at the
1963-64 level to 1976-77.
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The plateau of growth in student enrollment is reflected in

the U.S Office of Education's instructional-staff estimates dia-

gramed in Fig. 1,3.

.Table I-16 gives a more detailed analysis of what specific

responsibilities the professionals hold. Although the newest

data are for academic 1963-1964, it probably is safe to assume that

the ratios between the various categories have not changed even

though there have been substantial increases in actual numbers.

The U.S. Office of Education attempted to avoid such routine

statistical problems as duplicate counting of people with dual

responsibilities, definition of

It should be evident that there

professionals, and related matters.

is room for error in understanding,

and applying those distinctions in the counting as well as in the

tabulations.

A very difficult area for accurate figures is that of salaries,

where reporting is usually not as complete and, therefore, more-

extensive extrapolating and guessing is necessary to reach total

sample figures. On one survey covering the year 1964-1965, the

U.S. Office of Education arrived at a mean of $9,000 for Instructor

through Professor ranks for the nine-month academic year, a mean

of $11,800 for the 11- to 12-month year (Ref. 9, p. 80). In a

study of the following academic year, a mean of $9,081 (for 9

months) was obtained from a much larger sampling.12 In the latter

study, there was little evidence of pay difference between public



TABLE I-16. Faculty and other professional staff in institutions
of higher education, by type of position; United
States and outlying areas, first term 1959-60 to
196364. (From Ref. 9, p. 79, Table 100.)

Type of position

1=1.....=
Number ofpositions

1959-60 1961-62 1963-64

1 2 3 4

All typesa . 431,720 475,810 556,904

Professional staff for general
administration 19,063 20,686 25,513

Professional staff for student
personnel services 15,299 16,722 20,734

Faculty for resident instruction
in degree-credit courses 283,080 312,687 358,153
instructor or above 244,461 266,624 305,459
full-time 163,656 178,632 204,561

Junior instructional staff 38,619 46,063 52,694
Faculty for resident instruction

in other than degree-credit
courses 14,135 13,632 15,115

Extension staff 31,439 31,409 37,768
Other faculty, including instruc-

tional staff for courses by
mail, radio, or TV, short
courses, and individual lessons 11,877 11,771 14,492

Professional library staff 9,939 11,025 12,539
Professional staff for organized

research 37,099 50,058 65,088

a
The sum of the number of persons in all types of positions ex-
ceeds the number of different persons because some professional
staff serve in more than one capacity. "Total number of positions"
represents the sum in all types of positions as classified in the
survey questionnaires.

SOURCE: U.S. Department of Health, Education, and Welfare, Office
of Education, circulars on "Faculty and Other Professional Staff
in institutions of Higher Education."
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and private universities, although. they were nearly $1,000

ahead of comparable rank in state and private colleges.
.

Men outnumbered professional women 3.5:1 in 1963-1964 (Ref.

9, p. 79). Professional staffs in public/private institutions

follow the ratio of students within those institutions.

INCOME AND EXPENDITURE

Revenues or income statements for academic institutions are

nearly synonymous with expenditures, although the distinction

is made in tho following Tables. This is most patticularly

true of public institutions, which often operate on the philosophy

:that one must spend all of the money available to receive more

the next year.

Income figures in Table I-17 seem to show only slight varia-

tion between public and private institutions, except in tuition

and fees (private schools collect thtee times as much revenue),

and state-government allocations, where the public institutions

get 391 of their general income.

It should be.noted in these 1963-1964 figures that private

institutions were obtaining more Federal research dollars than

the pilblic schools. Thete is no later indication that this.gen-

eral pattern has changed,

The educational and general expenditures (81% of all expendi-

tures) in 1963-1964 in both public and private institutions were
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by percentage very nearly the same. The peicent expenditure of

the composite budgets of both types of institutions in the gen-

eral and education categories were

General Administration and Expense 10.5%
Instruction and Department Research 30.6
Libraries 2.6
Physical Plant and Maintenance 7.5
Organized Research 21.5
Other General Expenditures 8.4

Support services account for 291 of the entire expenditure

or almost equal to the dollar outlay for direct instruction.

Tabl.e I-1$ gives the details of actual dollar expenditures

the past six years and estimates through 19711972. It must be

not :d that the money is stated in terms of 1966-1967"dollers.

Measurement of relative effectiveness or ability to teach.

students has been the average expenditure per student,,as ex-

pressed in Table 1-19. This average suffers from the inherent

attributes of a learning experience that are not directly tied

to dollars. Money having a direct relationship to the transfer

of knowledge is basic to the concept expressed in average ex-

penditure per student.

1.3$



TABLE 1-18. Expenditures from current funds and total current expenditures (1966-67 dollars)

by institutions of higher education: United States, 1963-1964 to 1971-1972.a

Amounts in billions of 1966-67 dollars. (Extracted from Ref. 5, pp. 86-88,

Table 41.)

Year and

control

Expenditure for education and
general purposes

xpen 1-
ture for
auxiliary
enter-

prises and
student aid

Total
expendi-

tures from
current
funds

Capital
outlay
from
current

funds only

Total
current
expend-.
ituresStud- Organ-

ent ed- ized re-
b

ucation search

Related
activ-
ities

c

Total

1 2 3 4 5 6 7 8 9

1963-64:

Total 5.3 2.1 0.5 7.9 1.9 9.8 0.4 9.4

Public 3.1 1.0 0.3 4.4 1.0 5.4 0.2 5.2

Nonpublic 2.2 1.1 0.2 3.5 0.9 4.4 0.2 4.2

1964-65:

Total 6.0 2.3 0.5 8.8 2.1 10.9 0.6 10.3

Public 3.6 1.1 0.3 5.0 1.1 6.1 0.4 5.7

Nonpublic 2.4 1.2 0.2 3.8 1.0 4.8 0.2 4.6

1965-66:f

Total 6.9 2.4 0.7 10.1 2.4 12.5 0.6 11.9

Public 4.2 1.1 0.4 5.8 1.3 7.1 0.4 6.7

Nonpublic 2.7 1.3 0.3 4.3 1.1 5.4 0.2 5.2

1966-67:

Total 7.7 2.6 0.8 11.1 - 2.7 13.8 0.6 13.2

Public 4.7 1.2 0.5 6.4 1.5 7.9 0.4 7.5

Nonpublic 3.0 1.4 0.3 4.7 1.2 5.9 J.2 5.7

PROJECTEDg

1967-68:

Total 8.4 3.0 0.8 12.2 3.0 15.2 0.6 14.6

Public 5.2 1.4 0.5 7.1 1.6 8.7 0.4 8.3

Nonpublic 3.2 1.6 0.3 5.1 1.4 6.5 0.2 6.3

1968-69:

Total 9.2 3.1 0.9 13.2 3.3 16.5 0.6 15.9

Public 5.6 1.4 0.6 7.6 1.8 9.4 0.4 9.0

Nonpublic 3.6 1.7 0.3 5.6 1.5 7.1 0.2 6.9

1969-70:

Total 9.6 3.3 0.9 13.8 3.4 17.2 0.6 16.6

Public 5.9 1.5 0.6 8.0 1.9 9.9 0.4 9.5

Nonpublic 3.7 1.8 0.3 5.8 1.5 7.3 0.2 7.1



TABLE 1-18. (continued)

Year and

control

Expenditure for education and
general purposes

Expendi-
ture for
auxiliary
enter-

prises and
student aid

Total
expendi-
tures from
current
funds

Capital
outlay
from

current
funds only

Total
current
expend-.
itures

Stud-
ent ed-
ucationb

Organ-
ized re-
search

Related
activ-
ities

c
Total

1 2- 3 4 5 6 7 8 9

1970-71:

Total 10.1 3.5 1,0 14.6 3.7 18.3 0.6 17.7

Public 6.2 1.6 0.6 8.4 2.1 10.5 0.4 10.1

Nonpublic 3.9 1.9 0.4 6.2 1.6 7.8 0.2 7.6

1971-72:

Total 10.7 5.7 1.1 15.5 3.9 19.4 0.5 18.9

Public 6.6 1.7 0.7 9.0 2.2 114 0.3 10.9

Nonpublic 4.1 2.0 0.4 6.5 1.7 8.2 0.2 8.0

aSOURCES: Data are based on statistics in U.S. Department of Health, Education, and Welfare,
Office of Education publications: (1) Statistics of Higher Education, Biennial Survey of
Education in the United States, chapter 4, 1955-56 and 1957-58; (2) Financial Statistics of
Higher Education, 1959-60, 1961-62, and 1963-64 surveys; and (3) unpublished data in the
Office of Education. Conversion to 1966-67 dollars was based on the Consumer Price Index
published by the Bureau of Labor Statistics and on the American Appraisal Company Construc-
tion Cost Index.

bIncludes general administration, instruction and departmental research, extension and public
services, libraries, and operation and maintenance of the physical plant.

cIncludes
clinics,
actually

expenditures for such items as laboratory schools, medical school hospitals, dental
agricultural college creameries, connected with instructional programs but not
integral parts of it.

dAuxiliary enterprises include student dormitories, dining hails, cafeterias, student unions,
bookstores.

Current-fund expenditures less capital outlay from current funds.

(Estimated.

gThe projections of expenditures from current funds are based on the assumptions: (1) Expendi-
ture per student aud the percent of college-ago persons attending college, on which expenditures
for student-education depend., will continue to increase as they did during the years 1956-57 to
1966-67; (2) expenditures for organized research will follow the 1956-57 to 1966-67 trend;
(3) the relationship to student education of expenditures for related - .activities, for auxiliary
enterprises, and'for student aid will each continue the 1956-57 to 1966-67 trend; and (4) the
1966-67 to 1975-77 expenditures from current funds for capital outlay will approximate 16 per-
cent of total capital outlay.
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ABBREVIATIONS AND FOOTNOTES FOR TABLE 1-20

ABBREVIATIONS

C = Church-Affiliated
Cont, = Control
FA = Fine Arts
IT = Independent Technical School
LA = Liberal Arts
P = Public
Pr = Private

FOOTNOTES.

a Abbreviations in parentheses following the institution name designate
the accrediting agency:

E = New England Association of Colleges and Secondary Schools
M = Middle States Association of Colleges and Secondary Schools
N = North Central Association of Colleges and Secondary Schools

NW = Northwest Association of Secondary and Higher Schools
S = Southern Association of Colleges and Schools

W = Western Association of Schools and Colleges

bEnrollment includes all types of c Program levels are ,

students; size designations are 2 = Bachelor's and/or 1st
2 = 500-999 Professional
3 = 1,000-2,499 3 = Master's and/or 2nd
4 7-2,500-4,999 Professional
5 = 5,000-9,999 4 = Ph. D. or equivalent
6 = 10,000-19,999 5 = Others (footnote)
7 = over 20,000

dTotal revenues may be interpreted as total expenditures.

Reference Sources No. 2 and 7 were used in collecting the data in Table 1-20
Information is for the academic year 1967-68 with a few exceptions which go
back one year more.
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CHAPTER II

ACADEMIC LIBRARY PROFILE

Relating an academic library to the many facets of an

academic community is a most difficult endeavor. The need is

obvious and has been done in very different manners for differ-

ent purposes. For example, the largest professional accrediting

agency has established minimum standards of performance for

college and university libraries.1 Because of the weight of the

organization, these standards are extensively quoted and used.

They suffer from a variety of deficiencies, the major of which are

the following.

1. Measurement is based on assumed correlations that

have not been rigidly tested; a few have been tested

and as rules of thumb serve in lieu of more-rigid

specifications.

The exceedingly difficult measurements of direct value

of information or a printed source to a patron makes

the relative importance of each action conditional,

fraught with exceptions and doubts. This problem is

most obvious in public-service interactions with patrons.

3. The statisical bases used for measurements are matched

against individual library figures, which suffer from.

lack of clarity and completeness.

The degree of variability in value to users is so great that



tendencies to stay away from individual, selective, or qualitative

measurements have caused the library world to be criticized for

its statistical preoccupation. An English7literature scholar

may rate a university library higher if it offers a lookup tele-

phone service on the availability of a specific book, than an

agricultural economist who feels that the library ought to be

providing him with photocopied contents pages from the current

journals in his subject field. These simple examples can be

extended into the multitude of public services offered in academic

institutions; the weighting is such a difficult procedure and

the results so questionable that strict evaluations are rarely

attempted. Although we will diScuss some of these questions,

they will constitute a minor consideration in the profile of an

academic library.

The major alternative is the production and use,of statistics -

without representation of the inherent value of the information.

The methods by which these basic data have been used to attempt

more - realistic evaluations are numerous and inventive; they may

not, however, tell us much more than the basic statistical data.

In nearly all cases, measurement is structured on a weighted

system using routine and often misused library statistics. These

usually include volumes in a library, per-student operating

expenditure of the library, number of periodical subscriptions



taken, volumes acquired in one year, size of professional and

nonprofessional staffs, ratio of library expenditure to the

total institutional budget, volumes held per undergraduate, and

similar features. These quantitative factors tend to be the

ones most often quoted in a quality assessment of an academic

library where, in actual fact, it is the policy and service

viewpoint of the library that is more of a help or a hindrance

in good service and utilization.

An example of a recent attempt to counter some of the usual

problems of statistics was accomplished in the Cartter report

(Ref. 2, pp. 114-115). A "library-resources index" was estab-

lished based on volumes held, volumes added per year, and

current periodicals title's received. The index (or center regis-

tration) was the average number of items per category for all

universities in the survey and was set at 1.00; the three separ-

ate indices were then averaged. This method was devised to

establish a relationship between library resources and the

graduate ratings that were the purpose of the survey. The study

concluded that "all the universities with over-all faculty

quality ratings of . 'Strong' and 'Distinguished' scored

above 1.4 on the library resources index" (Ref. 2, p. 114). This

should be read as a strong positive correlation with about 30

of the 106 libraries in the 1.4 category.



A more thorough study of the 'correlation of private

college quality education with. 'basic libraryw.operating statistics

was accomplished by Jordan.3 Re found a "high" correlation

between academic excellence and volumes in the library, number

of volumes per undergraduate and per student salary expendi-

ture by the library; a "moderate" correlation with the age of

the school, library expenditure per student, and number of per-

iodical subscriptions; a "low" correlation with volumes acquired

each year and library expenditure as a ratio of total institution-

al expenditure.

Another major study
4 aimed at predicting the future of 58

research or university libraries based its entire estimates on

the same basic statistical data. Factors beyond the scope of

the statistical data were relegated outside the sphere of in-

fluence. This approach to studies of libraries is common,

and, judging from the positive correlations found by Jordan

and others, there are valid reasons for so considering them.

Even accepting this premise, sweeping generalities from a

statistical basis are dangerous. It is very difficult, by

example, to show the interlibrary relationships that influence

book acquisition and holding policies. Intercampus agreements

within the structure of the same administrative institution call

for a sharing of volumes that cannot be readily identified in



most statistical evaluations.. Regional storage facilities for

lesser-used materials and thi 'discarding of jointly held and

unneeded materials is not readily accounted in these operational

and cumulative holding counts; Yet, they are all very influen-

tial on what is available to the library and the services that

it offers.

This statistical approach, even with its lack of accurate

representation of the entire picture, is central to most academic

library discussions. The qualitative and service aspects will be

touched on only briefly. Our main concern will be to provide the

reader with the size of the problem and a statistical profile

of an academic library. Where there are overriding features that

are influential and nonevident, a narrative warning will be given.

The first is of a general nature and concerned with the fallacies

of academic-library statistics. TWO, recent papers5'6 have sum-

marized the running battle among accuracy, expediency, and vanity,

with the resultant difficulties. Within the past two years,

there has been a reexamination of data gathering, definitions,

and scope of coverage of the U.S. Office of Education and other

agency figures; a more rational, meaningful, and useful program

has evolved. These changes which are just appearing do not hinder

the library administrator who wishes to make his institution

appear more resourceful than it is.



Two examples point up the continuing problems. One is the

pefsistent question of libraries spending the time and effort

to provide accurate figures In the books that have been lost

and, once having arrived at those figures, having the courage

to show them as net losses. A volume-by-volume inventory seems

the only acceptable method of determining with any accuracy what

is lost. This is hardly ever done in universities and only those

titles or volumes that are reported missing over an extended

period of time =ire counted as lost and removed from the cumula-

tive records. This, is, by ,_general consensus, but a small per

of the' lost volumes; some recent estimates of lost mater-

ials carried on count figures run between 10%-25%. Another

example is the difficulty associated with accurate counts of

government documents, whether state, federal, or local. Libraries

give them a variety of processing treatments while adding them

to their collections and they are presented in a greater variety

of stati$tical manners, sometimes involving unintended duplicate

counting. As a result, an academic library showing a separate

government-document collection of 35,000 pieces of material is

offering an easier, and more useful, interpretation of its resources

than aqlibrary that merges those same pieces into its, general

collection,- counting single sheets 'or small pamphlets as docu

ments or volumes. These discrepancies of the past have not often

been corrected in the currently cited accretions.



1

NATIONAL STATISTICS AND TRENDS

The U.S. Office of Education is the collector and publisher

of the most-complete and multifaceted statistics and their analy-

sis. The data suffer from lack of timeliness, however; the latest

thorough analysis is of the academic year 1963-64, published in 1968

(Ref. 7). (See Table II-1.) The trends can be checked against

less-extensive later data, such as the annual figures of the mem-

bers of the Association of Research Libraries. Any variatior.s

noted in other sources will be mentioned if they are significant.

Population figures and the wealth of states show a close rela-

tionship to academic-library activities. There isalso, of course,

the influence, understanding, and respect that education enjoys

in some regions or states and not in others. As reported ty

Samore (Ref. 7, p. 9) in the 1963-64 year, the academic libraries

of the states of New York, California, Massachusetts, and Illinois

account for 30% of all library volumes held by U.S. institutions

of higher education. The same states constitute 27% of the U.S.

population. These four states along with Michigan, Pennsylvania,

and Texas each added over 500,000 volumes to their academic librar-

ies during 1963-64. In the same years, California, New York,

Illinois, Pennnsylvania, Massachusetts, and Texas each had total

academic library expenditures over $10 million, with California

topping the list with $31.7 million. These states have followed

the national academic library budget increase during 1959-66 of
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slightly under'20% a year.

The H4her Education Act of 1965 has provided the greatest

budget boost for higher education libraries in the past few

years. Title IIA of the Act is limited to purchase of library

materials (such as books, periodicals, recordings); $24.5 million

was granted in fiscal year 1967 (Ref. 8, p. 48). This Federal

influence is undoubtedly responsible for the marked trend noted

by Samore (Ref. 9, pp. 40-42) ; "The steady decrease in the per

cent of total operating expenditures which are spent for salaries

and wages, and the steady increase in the per cent of total oper-

ating expenditures which are spent for library materials. In 1959-

60 almost 30% of total national library expenditures were spent

for library materials; in 1965-66, over 34%."

Of more pertinence than state totals are the national totals

shown in Table 11-2. Two additional observations and comments

are appropriate.

1. The increase in the number of libraries follows closely

the academic institutional growth documented in Chapter

I. Samore states that the growth is "at an average

rate of 100 per year" and assumes a library for each

(Ref. 7, p. 4). The greater number of new academic

libraries are currently those of the junior colleges.

2. The volumes added since 1959 showed a 10%-15% increase
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eackyea'r until l96.5166, whin it Jumped to. 20%, where

it :seems to. be: Bolding, Yet 'this incredible 'acquisi?,

tiveneSs his not upheld the 'number of volumes per

student. It probably is safe to assume that the drop

in percentage of growth of student enrollment currently

evident may bring the volumes per student back up to SO.

Other aspects of book or literature. growth, personnel, and ex-

penditures will be discussed following an examination of statis-

tics for select types of academic libraries.

COLLEGE, UNIVERSITY, AND RESEARCH LIBRARY PROFILES

The statistical data to help us comprehend the scope of work,

size, and operating levels of various types of academic libraries

are not as up to date as the previous figures. Supplementary

data from less complete but more recent sources will be used.

In the context of a digital-storage feasibility study and

EDUCOM's member institutions, it does not seem necessary to con-

cern ourselves with all types of college, professional, and

university institutions. Final experiment or design work might

settle on one size or one type of institution and a limited

format or subject field of literature. All ranges of institutions

do not seem appropriate for our consideration, since the complex-

ity of problems and the interest of the membership is centered

in the larger and more complex institutional libraries.



Therefore, the data are concerned primarily with two types

of in*titutional libraries: (1) those of liberal-arts colleges

with fewer than 10,000 students and (2) those of universities

(or research libraries) with over 10,000 students. These types

match the U.S: Office of Education data and the university

membership of EDUCOM.

Distinctions are often made between research libraries

and those primarily instructionally engaged. Thus, the smaller

university libraries with few research programs would be pre-

dominantly teaching-oriented while the larger universities with

-extensive research activities and a research-inclined faculty

would be apt to have a research-library collection. Within

this academid framework and the following three Tables, that

distinction is not made.

"Library expenditure index" (last line of Tables 11-3

through 11-6) is the library-operating expenditures as a per-

centage of the total institutional educational and general

expenditures. Table 11-6 with a student population between

-five and ten thousand is presented as a contrast to comparable

,institutions with a student enrollment over 10,000 in Table II-5.

Two more sources of statistical data must be presented

before we look at some of the aspects of the4ta, comment on

them, and point up noticeable and significant trends.



Table 11-3. Averages and measures of variability for volumes, person-
nel, and operating expenditures of public and private
liberal arts college libraries: Aggregate United States,
1963-64. (Ref. 7, Table 4A, p 22.)

Number of
institutions
reporting

(2)

10
percentile

(3)

Median

(4)

Mean

(5)

90
percentile

(6)

Volumes at end of year
Volumes added
Volumes withdrawn
Number of all physical units of microtext
Number of microfilm at end of year
Number of other forms of microtext
Periodicals currently received
Total number of intolibrary loan transactions

Number of items loaned_
Number of items borrowed

Total personnel (FIE)
Professional (FTE)
Nonprofessional (FTE)

Total operating expenditures
Total salaries and wages

Salaries (including salary equivalence of CS personnel)
Ways of student service
Wages of other hourly assistance

Total other operating expenditures
Library materials
ainding
Other expenditures

Expenditure per FTE student
Expenditure per FTE faculty member_
lib.xy expenditure index

792
792
660
576
565
292
791
730
593
718
791
790
695
792
791
789
757
219
790
790
758
758
789
782
737

24,625
1,550

36
29
20
20

197
9
2
6

2.0
1.0
1.0

$19,450
$11,626
*9,800
$1 200
On

$7,227
$5,955

$360
$584
$32

$539
3.4

54,104
3,621

224
672
497
878
410
64
20

.,43
5.0
3.0
3.0

$50,396
$28,717
;24,500
$4,000
$1,698

$20,774
$17,026
$1,487
$2,296

$57
$855

5.1

79,243
4,883

416
4,521

998
6,986

540
195
100
115
8.2
4.2
4.5

$79,382
$47,483
$40,612
$6,081
$4,375

$31,983
$25,629
$2,500
$4,121

$68
$930
5.5

151,727
9,927
1,213
8,165
2,407

16,097
992
407
177
263

16.0
7.8
9.0

$148,950
$118,019
$77,249
$11,677
$8,276

$62,343
$50,605
$5,171
$9 708

$104
$1,347

8.0

Table I .Averages and measures of variability fo- volumes, person-
and operating expenditures of public and private

university libraries: Aggregate United States, 1963-64.
(:.ef. 7, Table 3A, p. 20.)

Item

(1)

Number of
institutions
reporting

(2)

Volumes at end of year
170Volumes added
170Volumes withdrawn
156Number of all physical units of microtext 143Number of microfilm at end of year 139Number of other forms of microtext

.'121Periodicals currently received
170Total number of interlibrary loan transactions
168Number of items loaned
168Number of items borrowed.
168Total personnel (FTE)
170Professional (FTE)
170Nonprofessional (FTE)
17C1Total operating expenditures
170Total salaries and wages
170

Salaries (including salary equivalence of CS personnel) 170Wages of student service
166Weps of other hourly assistance
166Total other operating expenditures
170library materials 170Binding
166Other expenditures
169Expenditure per FTE student
167Expenditure per FTE faculty member 14Library expenditure index
149

10 Median Mean 90
percentile percentile

(3) (4) (5) (6)

152,100 449,562
8,361 28510

186 1,,420
2,00 43,937

716 4,235
948 535,383

1.290 ,619
311 2,081

81 917
179 959

14.0 53.0
8.0 21.0
6.1 33.1

$161,488

f71:111 2,625
,030

$7,102 $33,652
$770 $6,300

$20,934 $224,913
$56,836 $176,318
$5,565 $20,221

$66A

540

$728
1

2.1 3.6

742,906 1,643,167
39,549 75,943

,091 3
747,320 2068,77,502

827,715
21,744

,515 ,504
6,035

200
14,000

3,571 8,813
122,272 6,303

91 2,948
1'0.3 in.5
33.4 65.0
4.9 4.0

$790,275 $1 47102,613

1397,450 P59,612
$456,064 52,122

$53,682 104427

$334,211 79,610
115,956

R60,454 $501,312
V9 082 $54,419
145,627SW , $101,$754

143
$tso $1 ,24 9
3.7 5.5

11-14



Table 11-5. Averages and measures of variability for volumes, person-
nel, and operating expenditures of libraries in 4-year
public and private institutions enrolling 10,000 or more
students: Aggregate United States, 1963-64. (Ref. 7,
Table 15A, p. 37.) Note: "4-year institutions" includes
universities in this Table.

I

item

(1)

Number of
institutions
reporting

(2)

10 Median
percentile

(3)

Mean

(4) (5)

90
percentile

(5)

, Volumes at end of year.
Whose added
Volumes withdrawn
Number of all I units of microtext
Number of mk Im at end of year
Number of other forms of microtext

_ Periodicals currendy received
Total umber of interlibrary Goan transactions

Number of Reins loaned
Number of items borrowed

Total personnel (FTE)
Professional,(FTE)
Nonprofessional (FTE).

Total operating expenditures

..-

Total salaries and wages
Salariee(including salary equivalence of CS personnel)
Wages of student service
Wages of other hourly assistance

Total other operating expenditures
Library motorists :'
Binding

i Other ex itures
Expenditure per tTEstudent
F.xpenditure per FTE faculty member
Library expenditure index

103
103
97
85
81
74

103
102
102
102
103
103
103
103
103
103
103
36

103
103
100
102
101
101
91

172,110
15,135

336
3,085
1,726
2,275
1,500

315
54

218
27.0
14.0
12.0

$319,722
$176,000
$143,014

518, ___543

PR
$137,131
$112,827

$8,440
411,000

$34
$442
2.4

633,393
37,420
1,587

N,$4
5,723

69,649
4,618
2,510
1,237
1 200
)1.0
35.5
42.5

$751,680
$466,493
5383,651
$55,375
$9,100

$312,869$255,877
$26,000
$37,364

557
5754
3.6

$1

096,672 1,816,040
48,503 *3,578
4,034 8,374

95,801 221,282
9,865 24,585

99,244 213,103
7,455 16,784
4,285 9,700
2,009 7,017
1,476 3,193
103.0 213.6

.44.2 92.5
58.7 127.5

039,252
111,677 1,1N,118

,198 1,017,618
$73,580 $151,117
V8,318 $83,U9

$426,575
$783,586$330,565 512,662

$36,756 167,515
$60,915 $125 701

A $104
$1,284

3.1 5.7

Table 11-6. Averages and measures of variability for volumes,
nel, and operating expenditures of libraries in 4
public and private institutions enrolling 5,000-.9
students: Aggregate United States, 1963-64. (Ref
Table 14A, P. 36.)

person-
-year
,999
. 7,

Item

(1)

Number of
institutions
reporting

(2)

10
percentile-

(3)

Median

(4)

'Mines at end of yar
V111410$ added
Volumes withdrawn
Number of all physical units of, microtext
Number of microfilm at end of year
Number of other forms of microtext
Periodicals currently received
Total number, of Interlibrary loan transactions.:.

Number of items loanW
Number of items borrowed

Total personnel (FTE
Professional (FT
Nonprofessional (FTE).

Total operating expenditures
Total salaries and wages:

Salaries (including salary equivalence of CS personnel)
Wages of student service
Wages of other hourly assistance

Total other operating expenditures
Library materials
Binding
Other expenditures

Expenditure per FTE student .
Expenditure per FTE broulty member
Library expenditure index

44
44
35

32
33

25
44
44
44
44
44
44
44
44
44
44
4
13
44
44
42

-43

39
41

60,641
5144,101

1,398
645
948
600

10
30
9.0
4.0
.0

$79,7
419

$52,,956019
$44
$4,450

$29,841

$2,841$2,004
$2,365

S19
$%1
2.1

201,954
15,1188
1,025
9,840
2,$70

21,693
1,999

U3

334064
360.
13.5

.9
$283,32012
$176,010
$156,997
$

$319,637,382
$120,17
$97654
$9,,563

$1
4.1

Mean 10
percentile

(5)

530,2$$ 5$7.052
67;052407

6,095 419
31,701
4,877

71,737

335;260722 7,109
78,691

714

1339

93
52.0 li45.5
21.1 3.0

$455,8N $838546:95054

30.9

S2121216247 8552
$ 5 3 : 116268$28,946

$7,746
$183,502 U42,608
$146,228
$14,873
$24,259

$72 $128
749$
4.0

51,15.80
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The prestigious association in the academic library world

is the Association of Research Libraries, which is 90% univer-

sity libraries plus a scattering of nonacademic, including

such behemoths as the New York Public Library, the Library of

Congress, and the John Crerar Library in Chicago. Dedica-

tion to research collections is the tie that binds this select

group. The Association of Research Libraries annually issues

Academic Library Statistical' covering the collection, personnel,

and expenditures of its membership. The 1967-68. tabulation

includes 72 large academic libraries ranging from the 7.9

million volumes of Harvard to Georgetown University's specialized

and smallest collection of 560,000, Appendix D lists the insti-

tutions in the 1967-68 statistics. Table 11-7 provides the

medians for this large collection group for the past five years.

A major change in counting in 1967-68 removed microforms from

the volume count and separately accounted for them. This re-

sulted in volume drops in some cases.

In March 1966, an updated printing of the Dunn, Seibert, and

Scheuneman4 statistical study of the past and projected growth.

of 58 of the members of the Association of Research Libraries

was issued. The authors grouped the 58 into four size groups,

by a: median composite, and first and third quartile libraries.

Ike same factors shown in Table 11-7 were used although re-

grouped and extended in some cases. Additional data factors

II-16
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about the institution were.gathered.

Projections to 1980 were made on the basis of past activ-

ities and growth, doubling of size of the several factors was

computed, and, fitted graph lines were plotted. Some of these

growth rates and projections will be examined in the sections

following. Table 11-8 prOvides absolute figures on the 11 fac-

tors for the median composite library; the statistics in each

case fell between the actual 29th and 30th ranked libraries.

The authors chose to show first- and third-quartile libraries

because of the "substantial influence" of some libraries at' the

extremes.. They cited the top volume holders (Harvard, Yale,

Illinois) as being' extremely atypical and influential of the

median fRef. 4, p. 7). This fact must be remembcred when con-

tsidering the median composite figiires.

COLLECTION SIZE AND GROWTH

Piom the summary Tables already presented, it is possible

to establish or reaffirm some trends in academic-library-

collection growth. Although direct comparisons are difficult

because of differences of time and counting methods, the. geneTai

trends are evident, indisputable, and worthy of note. Ali'

statistical comments are' based on the U.S. Office of Education',

AssOtiat:on of ReSearch Libraries, or Purdue study4 previously'

mentioned.

Volumes per student is considered one of the more valuable



measurements of library-collection strength. The aggregate

national college and university data (Table 11-2) show a figure

between 45 and 52 volumes per student during the first half of

the 1960's. The tremendous influx of students in the mid-19601s

undoubtedly caused the drop that was previously mentioned and

that has now been arrested but not really turned upward. This

average must be understood in the scope of the tabulations:

ALL types of academic libraries. It cannot easily be compared

to the 1963-64 figure of 71 volumes per student of the median

composite library (Table 11-8) computed by Dunn.4 The 58 uni-

versity libraries in that study are all basically research-

oriented. At this stage of deliberations of digital-storage

possibilities, it is difficult to determine which end of the

scale is apt to be more influential in localizing and clarify-

ing the proper first step. Volumes per student for the other

types and sizes of institutions in the preceding Tables have

not been compared because enrollments are not given.

We do, however, have absolute figures on collection hold-

ings. Of surprise and alarm to most nonlibrarians is the 4ize

and growth rates of the large university libraries. For example,

by 1968, 51 university libraries had over one million volumes

each; 18 of those had over two million volumes. Dunn and his

colleagues made these observations about the 58 university

research libraries they studied:

11-20



. . there is little. basis for expecting an early de-
celeration in library growth. In short, the records
of growth since 1951,.including the most recent years,
and the unfaltering growth of even the largest libraries,
indicate that this growth will-not soon decelerate. Upper
limits are not apparently being reached and it seems un-
likely that they will even be approached during-the fif-
teen years immediately ahead" (Ref. 4, p. 20).

The median composite library in that 1963-64 study had 1.09

million volumes; projections (Eigure II-1) ran to a median of

1.45 million in 1968-69 and between 2.8 -3.75 millions in 1980,

which seems a conservative-projection based on accelerating growth

rates, The variation between the Dunn median
4 and the medians of

the Association of Research Libraries11 is minor. All academic

institutional aggregates (Table II-2), however, show an average

of 106,000 to 120,000 volumes held between 1963-64 and 1965-66.

All universities (Te-le 11-4) had a median volume collettion of

450,000 during 1963-64, while the liberal-arts colleges gable

11-3) held 54,000 volumes during the-same period. Notwithstand-

ing supporting figures, the conclusion has been accepted that

the small liberal-arts college has a volume-per-student-figure

near or above the national academic 45-52. The depression of

that average is considered to have been caused by the older,

medium -sized institutions, usually public, suddenly enlarging

enrollments and adding grduate programs without supportive

library collections.

The rate of volume growth, which includes monographs and

11-21
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bound periodicals, is a more meaningful basis for comparison than

actual volume counts. The Dunn
4 .group of select university librar-

ies' median collection growth (1961-64) was annually 5 % -6 %, which

caused doubling of the collection in 14-15 years. This volume

growth rate is about 6.71; (1963-68) for the ARL median library and

reflects the recent acceleration previously noted. The liberal-

arts and all universities data (Tables 11-3 and-II-4) indicate a

68 -6.71 annual. growth in volumes during 1963-66. It may be de-

duced that all academic libraries appear to be growing at nearly

the same percentage a year, although the actual number, quantity

of work, and money involved are incredibly staggering with the half-

million volumes and larger holdings.

A similar percentage of growth is also evident in the volumes

added per student per year; during 1963-64, the total academic

libraries' figure (Table 11-2) was 2.8 whereas the Dunn study4

for the same year was 3.8. Actual volumes added per year and pro-

jections from the latter study of research libraries ire-shown in

Fig. 11-2. Doubling of the number of volumes added in a year

occurs in 9 to 11 years; for all academic libraries (Table 11-2)

based on the last five years of data, that doubling comes every 6

or 7 years. The latter figure is nearer the ARL median (Table

II-7), which doubles its volumes acquired every 7 to 8 years,

based on 1963-68. Samore (Ref. 7, p. 17) observed that private

universities with half as many students as public universities

1123
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(1963-64) had only 19% fewer library Volumes. The gigantic 7 and

4 million volumes of Harvard and Yale help those figures along.

Public institutions which must accept more students than they often

wish usually do not provide backup- in their libraries equal to

that of private schools.

The American Library Association has set a minimum recommended

collection size for four-year institutions based on enrollmenti;

50,000 volumes up to 600 students; 50,000 volumes additionally for

each 1,000 students. On this basis, the median composite Dunn

library (Table 11-8) for 1962-1963 would be about 220,000 volumes

above the minimum recommendation; it must hastily be added that

the recommendations do not apply well to research-university librar-

ies. A four-year institution with 7,500 students (comparable to

Table 11-6) would need 395,000 volumes to meet the minimum recom-

mendation. A similar institution with 15,000 students (comparable

to Table II-5) would need 770,000.

A quantity of volumes counted in these statistics is for

periodicals and serials. They are traditionally added to the

volume count at the time when they are transformed into a hard

volume by binding the separate pieces. Several university-

library annual reports were examined [University of Illinois

(Chicago), Maryland, Syracuse, and Yale] to determine the per-

centage of annual volume growth that was periodical or serial

binding. About 30% of Yale's annual volume growth over a three,

11-25



year sample was by periodicals or serials. The other university

libraries ran between 15t and 25% for the years 1965 -1967; the

average of all those investigated is 23% a year. Those institu-

tions with heavy research emphasis, particularly in the sciences,

acquire a higher portion of their annual growth via bound serials

and periodicals. All of the libraries in this small survey, with

one exception, have relatively extensive research activities.

The only one with little or no research activity registered 1St-

16% of its annual growth in periodicals. It may be safely assumed

that-near one-quarter of research-university libraries' annual

growth each year is by periodicals; nonresearch and liberal-arts

bound-periodiaal growth is near 10 %.

PERSONNEL

The previous Tables have consistently registered the size

of the library staff as an indicator of service or operating

function. Personnel would not seem to be of great significance

in identifying those aspects of the digital-storage concept to

be studied, so the comments need only be brief.

The distinction is commonly made in all libraries between

professional positions (requiring a master's degree in library

science) and supportive nonprofessional and clerical positions.

In some large, academic libraries, there are professional people

such as business managers and personnel officers who do not



hold the library degree, but these are few; professional may

here be interpreted as being synonymous with the library-science

degree and commensurate responsibilities. University and

college administrators have attempted within the past 10 years

to install more and more clerical or nonprofessional positions

in their staffs by rearranging professional work loads and

changing priorities. As a result, fewer than half of the

employees in a library are now librarians whereas during 1959-1960,

the ratio was 50:50, as Samore points out (Ref. 9., p. 41). A

similar trend is evident in the increased employment of student

assistants for the more menial and routinized chores in the aca-

demic, library.

One may refer to the medians given for various types of

libraries for exact figures on the rambers of people employed

(Tables 11-3, 11-4, 11-5, I1-6). The total number of academic

professional librarians in 1966 was 14,000 full-time people,

augmented by a nonprofessional force of 16,000. The U.S. Office

of Education data (Table 11-2, corrected for 1966) show an aver-

age increase of approximately 9.5% per year of professional

librarians' positions, whereas the nonprofessionals increased

aLoat 11,7% during the same 1959-1966 period. Growth of the

number of professional librarians of the ARL median library

(Table 11-7) during the past five years was, 30% over all as

compared to 46% for nonprofessionals. The Dunn
4 median
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comPolit, library for an earlier time period shows a comparable

growqt rate (244151), although the.growth7rate difference between

the two work: groin has been greater_in more-recent years,

4010 11-9 provides a breakdown by type of institution of

the academic positions for 1064; the concentrations of personnel

will pot have varfed much since.

Faculty3 talls or rank is granted to profpssionsl librarians

in pspy ins4tutiiis, Liberal-arts colleges 4114Liuni9r cg leges

tend X0grant-factlty status , but universities,, whether public or

private tend to
1

it4hold that status symbol.

4- EXPENDITURES

The data in the previous Tables indicate several distinct

tyTes-OU:library fxpenditutes-.: Wo7-will, be cOnCeined With 4he

total'organized otly-into three-groups; perSonnel expenses:that

toc13111040441.ed rople as'well as those on wages; expenditures

for tlwpurchaseff books- and other library, Materials fOr'pubv

lic use togetherwith.binding costs =; and generil'4eratinire*

penditures, thatilclude'equipment-, telephoni4'traVelyandrelated

ItYlarthotpractUe not to inaude'-inacademic;-11braTy ry-

f outlayso-maintenance and building coSts,.04.-

depreciation-411olvancesrnone of the following expenditUrei shows

these costs,:-

Table;IIl liaslnen extracte&and-compUted.frOm'the'several
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TABLE II-10, Academi=c- library expenditure ranges and percentages

Source of Personnel Books, General Library
data costs periodi- operate expendi-

cals,sand ing ex- ture as a
binding penditure percentage

of institu-
,

tional
ex

Cis:
penditure

Ai of total library expenditure)

Expendi-
ture per
student

National
aggregate,
1959-60- -
1966
(Table 11-2)

61.3% 33.31
to to

56.3% 39.7%

5.4%
to

6.01

3.0%
to

3.3 %,

$40.34
to

$54.23

Liberalr 54.9
arts instit.
median,
1963-64.
(Table 11-3)

Universi- 55.6
ties median,
1963-64.
liable 11-4)

Four-year
just, with
over 10,000
students.
Median
1963-64
(Table II -51

40.5 4.6 5,1 $57.00

39,3 5.1 3.6 $61.00

62. 34.5. 3.5 3.6 $34,00

ARL median

1963-64
1967-68,
Table 11-7)

55i9 37.9 6,2

Dunn median
instit.,
1962,1963,
1964
averaged
(Table II-

53.9 56.8 9,3 $6-7.00

11-30



Tables previously shown and discussed. This compilation is

intended to serve as an indication of the general trend or

range of figures for the communities of.greatest interest.

The most interesting trend is the overall increase that

literature and library materials (books, periodicals, binding,

recordings, films) have shown as a percentage of the total lib-

rary budget. During the past half-dozen years,' materials for

public use have gathered about 1% more of each library budget

each year. Personnel costs although increasing 110$ between

1959-1960 and 1966 (based on national aggregate figures; Table

11-2) have decreased as a part of the total budget on the aver-

age of slightly less than 1% per year. . The related downtrend

of professional growth in relationship to other growth factors

has been previously noted.

General operating expenditures have tended to stay around

5.0% of total, library expenditures. As institutions.grow larger

and more expensive machinery is purchased, this percentage is

likely to increase slightly.

The American Library Association) recommends that an aca-

demic-library budget be no less than 3% of the total institutional

budget. That standard was probably drawn partially from the data

that we are here considering; the U.S. Office of Education national

aggregate median runs between 3% and 3.31 (Table 11-2). Private

liberal-arts colleges and universities tend to be appreciably
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above the national average. Universities, public or private,

also are above this average, although only slightly. The

national average seems to be held down by junior and public

liberal-arts colleges.

Dunn (Ref. 4, pp. 28-29) computed for his median, composite

university a doubling of total library expenses every 7-10 years

and a doubling of book, periodical, and binding costs every 5 -9

years. Later cost figures for the institutions from which this

median was drawn tend to indicate that the doubling is nearer

the lower rather than the upper figures, in both cases 7 and 5,

respectively. How long this acceleration can continue without

alternate methods or answers is-currently a subject of much

discussion.

Expinditures per student are not keeping pace with some

other, related growth figures. However, the increases, based

9n the national aggregate figures (Table 11-2), have been sub-

stantial,approximately 5.8% yearly. Based on the 1963-1964

institutional analyses, liberal-arts colleges and universities

9f all types rank far above the national average.

Building costs are occasional items only and considered

onproF,tAiv cp-navota from most continuing yearly costs. An annual

survey of new buildings including costs, sizes,and other perti-

nent basic data provides. us_ with a quick. summary of this less

influential factor. The survey of 1968 academic libraries12
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covered 62 new buildings or major additions to old ones. The

average cost per building was $2.4 million and provided an

average of 92,000 sq ft at $25/sq ft. The 1968 survey covered

more large libraries than usual, which tended to weight some of

the figures slightly. Twenty-one of the 62 buildings cost over

$2 million each, with the average cost for this group being $4.5

million. These buildings were able to handle an average of

760,000 volumes and provide 1800 seats for readers, all in an

average 168,000 sq ft.
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CHAPTER III

ACADEMIC INFORMATION NEEDS AND USES

Education's charge is to impart information, develop skills,

and create attitudes through an instructional program. This one

community in our culture must be totally involved in information

transfer. The needs of all academic units for various types of

information are well established. The annual money investment

by the academic establishment is staggering, as is that of many

related sections of society. For example, the sale of college

textbooks in 1967 totaled $251 million. A reasoned approach to

the 1..ept of digital storage of literature for this community

must include an understanding of the total needs and uses of in-

formation, regardless of the source or format, who, when, and

sow, as well as major constraints and influences.

Initial academic concern for information data to aid in maws

agement decisions came from librarians and administrators in

the 1930's who provided several library-centered studies. Since

1950, the professional societies and federal government agencies

have invested much time and money in gaining a better understand-

ing of functions, needs, and efficiency in.the flow of

.information. A summary examination of the extensive work done

in the past 30 years will give us adequate data for a broad

characterization in an academic situation.
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An annotated Bibliography of Use Studisa (Davis and Bailey,

1964) and a supplementiin ip67(Delleese) cite_547 use studies.

The literature is extensive and is not repeated here, Rather, the
-

most pertinent studies and summary articles of the past few years

will form the basis for the characterizations. The Davis biblio-

graphy divides the studies into four major categories by the

methodology employed:

1. Citation Analysis:. counts and analysis of citations

in thelliterature.'
, a

2. Questionnaire: used for a variety of specific, data-

gathering purposes.

3. 'Interview: used for basic data, in-depth analysis,

and validation.
I

4. *Circulation or Diary: count of actual use through

records,

The methodologies have come under considerable criticism within

the past five years. These comments on citation-analysis methOdi

and some basic assumptions used in structuring a-Study of the

use of iiterature by research biochemists exemplify *hi problem.
-,;-

"How people get information and-What they cite :are fre-
quently quite different,- For instance;:,it.is vervirn-.
usual for an author to Cite th.i handbooks, the text-
books4:an&the;;casual conversations -with colleagues that,
are prime sources of information in most scientific situa-
tions; ,.,Jhe-seconCfallacy is-thfvextreme, subjectivity-
involved in trying to divine why an author cited a pub-
lication. What the author hadjalutod.and what-a



subsequent analyst thinks he had in mind could conceivably
be quite different. Thus, one can. get a very warped im-
pression of total use patterns from cited references, although
they can serve as.a means of characterizing the use of per-
iodicals, which are what are most frequently cited in
papers" (Herner and Herner, 1967, p. 24).

Analogous criticisms can be made of the hypotheses, structures,

sampling, and ,tatistical methodology for all the types of studies.
,

One authority is somewhat reassuring about more-recent studies,

however:

. . the study of information needs/uses has matured
methodologically (in most projects, most of the time),
but we now urgently need theories of informition-process-
ing behavior that will generate propositions concerning
channel selection; amount of seeking; effects on product-
ivity of information quality, quantity, currency, and
diversity; the role of motivational and personality fac-
tors, etc." (Paisley, 1968; p. 3).

Relating the valid studies to arrive at correlations or gen-

eral conclusions is also problematical. The authors of a report

resulting from an extensive user/needs study of scientific and

technical information within the U.S. Department of Defense empha-

sized this disparity:

"With such varying and vague methods of measurement, each
study can be" criticized not only on the basis of the
internal data it developed, but also for the lack of any
valid way.to relate data between different studies. With
different, ill-defined, or non-existent units in each study,
no methOd to correlate, or cross tabulate data, can be
developed. This has been a major stumbling block .

[to) . . . 'broad system design application . . . "

(Auerbach Corp., 1965, Vol. 1),

Most of the studies are task- or institution-oriented studies



and,therefore, do,not correspond or easily correlate with, dif-

ferent popuistioni and, purposes_. It is possible: however, '.to

drouvilidcharacterisiics grow the studiesl correlationibave

been made and the resulting conclusion generally accepted (Asheim,

190,-Heiner, 1966,-Herner and Hernef, 1967; Jain, 1967;

1966; Knapp,'1959; P-41Sley, 1968). Pfofiles and general impress-

ions reached in diScrete areas by previous synthesizers will be

presented, along with the results of more recent, authorittitive

studies. _Thei ObierVations and implicationi Must; of necessity,

be more. generalized than might be wished.

NEEDS, WANTS, USES, AND USERS

As previously mentioned, the earlier studies were concerned

With functions in libraries and were not directed toward measur-

ing or characterizing the nonlibrary information sources of the

user. This total transfer of inforMation within a community of

people or a system has been if particular interest to the informa-

tion scientist, journal and abstracting publishers, and discipliiier

oriented professional societies. The. libraries centered their

investigations on who was using their materials and facilities,

how often, and, for what purposes. They also used citations-in

published literature to determine what types of materials were

used as source materials regardless of location, Although the

information scientist was interested in theie questions, he
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extended the cycle to. the functions preceding publication

to leirn from whit sources the user or, generator of information

got his data, hOw he those. his chinnels of communication, and

for what purposes. This leads into verbal as well as publication

channels, to information transfer between offices and confer-

ence attendees, and to the value, relevance, and timeliness of

one method of communication over another.

The scope Of this document and the total study is based

on the assumption that we are concerned only with library mater-

ials. However, the overall information needs and sources of the

academic world are so interrelated with the academic library,

and any digital storage of its collections, that the two must

be placed in perspective to each other. It is conceivable that

a digital collection may serve to solve or aid some of the cur-

rent, =library information needs and uses. Therefore, an

attempt is made to give adequate background so that a rational

approach to decisions for possible tradeoffs and merging of

concepts or sources can be evaluated.

It is necessary to clarify the. grey overlap in meaning of

needs and wants. Few of the studies have taken the time or

care to distinguish between what is needed by a person and

what he merely wants as a hedge on a potential need. The num-

ber of variations between the two expressions are so. great and
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the definitions in studies 'so' mixed as to make separation

exceedingly difficult,. Taking all definitions,- methodologies.,

and objectives into con sideration, ruled. -must be interpreted

in this document as -including a. rather large expression of

wants. (Por, a fuller discuss .on; see O'Connor 1968.)

TOTAL INFORMATION NEEDS AND USES

Characterizations in this Chapter will be of the total

gener needs for informationtion in academia and the means by which
:-

they are Mei. The uSeS/needO-directly related to printed iiater-

iali-aii treated here is a total problem unrelated to library

relatIonShi The institutional libraries as suppliers of pub-
4

liihed information will be explored in depth in the following

Chapter.

Any analysis of information, its use, and the need for it

within a community can be surveyed from a diversity of. groupings.

The-Users within that cOinmunity,/likeigise, can* be studied ficinii
. .

an equal number of viewpeints;.the user surveyS reflect the use

of variables in order to arrive at valid ind-more7precise answers.

We need Concern ourselves in this study, however, only, with-those

members of' uniVersity or college community Or analOidus.

group's Eor Who* diti exist. This grouping is realistic of the

academic information-transfer community:
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1. Undergraduate students
2. Graduate students
3. Faculty (teaching)
4. Researchers
5. Administrative and Service Staffs

The functional crossover within these groups is extensive. Por-

tions of upper-level undergraduates have many of the information

needs (and solve them in the same way) as graduate students.

Teaching faculty members are actively engaged in research projects,

some instructionally related. The researchers in an institute af-

filiated with a university may hold joint appointments whereby

the far greater part of time is in research, or vice versa; per-

centages and combinations of functions make solid .lines of dis-

cussion very difficult. The personnel statistics in Chapter I

provide a degree of magnitude for a weighted consideration of

the types of users.

The teaching methods of dispensing and testing on information

transfer to undergraduate and graduate students is accomplished

in large part by verbal communication and .direct contact through

written' exams and class assignments. This verbal communication

decreaSes as the student progresses, but it r3mains a dominant

force throughout the formal education process. The amount of

informstion'imparted at various. grade levels has not been well

measured, but the assumption is accepted that the major learning

is accomplished by the direct teaching-classroom experience.



The verbal receipt of information by the teacher/faculty

member is not quantitatively docUmerited. The *scientific and

technological teacher, however, seems not much. unlike his non-

.teaching counterpart who has been studied (in and out of the

academic community) and who. gets slightly more than half of his

information through verbal communications (Herner, 1966, Vol. 2,
,

R., V-43; Herney.and Herner, 1967) Past studies have shown a smaller

amount of information- flowing to the other subject disciplin by

vO.Thal means. 'Administrative staff members receive by far the

greatest amount of their task-related information through verbal

coillaunications, although this has not been measured precisely.

Films audio recordings, videotapes, and related audio-visual

media play a less dynamic role than does verbal communication in

the academic community. These nonprint materials are used ex-

tensively aliost exclusively for undergraduate instruction. The

dial-access audio and video lectures are increasingly important.

Basically, they represent a one-way lecture or instructional

period, thereby substituting for direct classroom participation

or supplemental readings. The influence of this method of com-

munication on the total information transfer within an academic

institution has not been adequately measured to allow for any

degree of precise characterization.

Experiments, observations, and unpublished statistical data
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account for an additional methdd of instructional information

transfef. This type of material has always been of importance

to administrative staffs, researchers in nearly all disciplines,

but most particularly to scientists, technologists, and statis-

ticians in the social sciences. Extensive unpublished data

banks for card files) containing public-opinion-poll results

exist for the use of the economist or social scientist and similar

files are being built and used in other subject areas. The com-

puter and telecommunications capabilities are speeding this use

Similar nonpublished sources of information within the academic

community can be found. It is obvious that our academic users

of information meet their instructional, task-related, professional,

and research needs in vastly varying degrees and combinations of

types and quantities, These points are made only to give a

relational overview to the use of published literature.

William Paisley (1968, pp. 4-6) categorized the relation-

shipsand constraints of the scientist that influence his use

and sources of information. His analysis is a useful framework

on which the teaching and research faculty members of academia can

be viewed. His observations are not as analogous of students or

most administrative staffs. The systems affecting the scientist,

he feels, form a set of "almost - concentric" circles. In decreas-

ing order, he then places the scientist within
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1. His Culture: The cultural pressures to pro-
duce(rePorts,. papers, etc.) and
succe5d directly influence the
intonation system.

2. A Political System: The influence of nationalism,
and the sources of money, often
choose his research for him.

3. A. Membership Group: The professional membership
community in which he functions
and its controlled information
channels.

4. A Reference Group: Other scientists with similar
specializations, training, and
excellence of work usually
involved in reprint exchange.

5. An Invisible College (a subset of 4): "Usually fewer
ihaa 100" scientists who know
each other and actively share
information directly; a 0.ght

.group.

6. His Formal Organ- The work situation that empha-
ization: sizes lines of responsibility

and products; the organization
Can open or block communications
channels.

Colleagues directly at hand with
.whom he shares similar purposes,
needs, and verbal information.

The system of motivation, needs,
intelligence, and the structure
and experience that settle
on relevance and value of
information.

7. His Work Team:

8. Himself:

;:......-.=',....

The technical man (mostly engineers) in federal government

research, development, technology, and engineering functions has

been studied extensively. One study of 1375 technical professionals

in the U.S. Department of Defense concluded that 42% of the inform-

ation needed regularly was performance characteristic:, and



spedifications, a large portion of which is in unpublished or
b

fOrmat '(,Beft4 and Karson, 466; Auerbach :Corp, 1965) .

The app/ication of theiedata to the academic community is

obviOus in.SOme aspects:- A 4gital-storage plan for academia

woixidi)iditabltWint to eXclUde Performance characteristics

and'spediticationi-since the instructional use of such material

is low. AISo, the functioning technica3 man in that environ-

Ment'willTptObably2noi be able to use the system.) which is largely

the-ease vitli :Current formal systems.

USE OF PUBLISHED MATERIALS

Monograph4,have been stock in trade for the academic coate

munity.in nearly all disciplines for two centuries. This premise

and its acceptance are manifest in the investment in academic

libraries and the textbook industry. Uziergradue+ea are tidO,

to their textbooks. A recent estimate (chapin, 1966, p. 60) of

Zl textbooks, purchased per year by a student is probably very

nearly correct when one takes into account the purchase and use

of paperbaOs for course work,, along with the traditional text-

book, .
The same author estimates that, the average undergraduate

spends 3-4 hours per day (five days a weep) in reading those text.

books. These figures when compared with other studies (Knapp,

1959, 1966) strongly support the view that a large portion of

undergraduate time is spent in reading from one format or another,



The implications of this for a 4gita1 lstorage system will be

discussed in relationship to library use in the following

Chapter.

Graduate students approach:literature, regardless of its

source, with a slightly different view. The undergraduate has

been characterized as primarily a feedback chain for information

to the instructor, success at learning being rather directly

related to successful motivation. The. graduate student, however,

uses the inforiation more dynamically to "achieve, a better -defined

end and is usually strongly motivated in obtaining it. Studies

(Knapp, 1966; Chapin, 1966; Branscomb, 1940) show an increased

use of published material for each advanced level and degree,

a decreasipg use as the experimental and technological features

of the work increase. The pattern of use of printed materials

by graduate students seems closely to correlate with that of

researchers in the same subject disciplines.

Format of published materials is of less significance to

the faculty/researcher than to the undergraduate. who has his

material condensed and packaged for him. Use of formats does

vary with subject fields. We will survey these questions and

identify some within these. groupings:
I

Humanities and the Arts
Social Sciences
History and Area Studies
Pure Sciences
Natural Seances
Technologies (Applied Sciences)



Appendix A 1isis the Subject disciplines covered by these six

.groupings.- The 'nature of the literatureSand their uses allow

these pragmatic al4nTerits,. whith. will be the usual arrangement

.throughout this document.

. INANITIES AND THE ARTS

Pew-studies exist to show the percentage relationships of

use of materials within the humanities or the arts. Most analyses

have,been of citations and library circulation data, neither of

which can tell us of the total literature needs, uses, or activ-

ities. Lacking overall data, our statistical considerations

must be based on .the library studies discussed in the following

Chapter.

It.is possible to make some general observations, ,however.

To ,the faculty/research person, the humanities (separate from

the arts)-are almost synonymous with the printed word. Although

research-in some areas-T4anguages as an example --does utilize

recordings and, mechanical voice an. sis, these constitute a

small percent of the total information source: The percentage

is much higher in the arts, where research (or creative work)

.gets. more-divorced from the printed matter. Urquhart (1960,

p..122) draws a form -use., distinction based on library surveys

that is probably valid outside of a library situation:



"A ?anent stu4y has shown that more than 0 per cent
of the items borrowed by university. libraries. In the
sciences were serial publications,. whilst. in the human;
/ties only one-third were serials."

SOCIAl. SCIENCES AND HISTORY,. AREA STUDIES

Few firm data exist to support detailed 'characterizations

of the information-gathering and,, -use- habits of this group, as

with the humanists. The literature-use data are based on

citation-analysis.and library-use.studies and represent only

partially the complete literature uses or needs.. These studies

will be summarized ip the following Chapter, which is dedicated

to the use of library materials.

faculty/resvarcher in the subject areas has been

traditionally drawn 4s a very heavy user of printed materiali

as contrasted with the audio-visual and spoken word. The need

to establish the exact percentage relationships of the three

Communications methods may not be critical if one can assume,

as most investigators have concluded, that the printed material

is the most important source to this group and, therefore, a

vital'aspect of our literature digital considerations.

Research in these subjects continues to be publication-

centered, with one or two possible exceptions. Economics, sta.

tistics, and the political sciences have seen a shift in recent

years to greater use of numerical data for two reasons: (1) more



data are accumulating (in printed or 'other formats); (2) the

availability of computers has provided a research capability

that was previously lacking Munn, 1966), Statistical data

used in the social sciences were, traditionally, in printed

format and distributed widely; the quantity has grown consider=

ably but probably not in proportion to the related research.

Specialized nonprinted dateubanks, proprietary rights, and af-

fluence have changed the. growth pattern somewhat. Likewise,

there is increased use of artifacts, maps, recordings, and films

among faculty/researcher geographers, anthropologists, and

sociologists; whether or not it has been at the expense of pub-

lished literature is not established.

The total literature needs for this group are greater than

for any one other method of communication. Training and research

methods have provided the people in.these subject disciplines,

and, more so, in the humanities and arts, with the facility to

handle moremore than one language. They use foreign- language publi-
.

cations and do not purposely disregard foreign literature when

pertinent to their subject interests, as is the tendency in the

sciences and technologies.

NATURAL AND PURE SCIENTISTS

The paucity of data in the previously mentioned disciplines

is not true with scientific literature nor the technologies.



The natural sciences .(botanyv zoology, earth 'sciences,. biology)

bear several of the 'same features of litefature use as the pure

sciences (astronomy, chemistry, mathetiatics, physics, psychol.ogy).

In an extensive and thoughtful paper, Bernal draws a useful

distinction, however:

"I realise, for instance, that my own experiences,
lying in the field of the mathematical- mechanical-
physical sciences where much depends on the discovery
and application of relatively few prinaiples, are biased
and do not adequately take account of the needs-of the
biologica17geological descriptive sciences where the
problem is to find the relations of vast numbers of
originally unconnected facts. The problems of storage
and retrieval are probably much greater in these fields.
This is not bnly on account of their extensiveness in
material but also on account of their much wider time
range" (Bernal, 1958, p. 85).

Both groups, particularly in the academic. environment, are

able to handle foreign-language materials (usually French and

German) with some ease, in sharp contrast to the applied scien-

tists (or technologists), who are unwilling to try. However,

the scientists use foreign-language literature only when it is

essential and readily accessible to them (Verner, 1966, p. V-46).

The language problem is relatively minor for scientists because

of their subject ,-discipline "languag9;' which is international

(Tiirnudd, 1958, p. 71).

The extensive use of literature by the natural and pure

scientist has been explained by educational training but, more

so, by the'discipline per se. Most particularly is this true



adadenfic teachef/sciontistsas.' contraited with thOse in

industrial,. government, and Other res'eatch.-estai)lishtients

(Tainudd, 1958, p. 70). Hefnei (1958', p. 9) provides addition41

reasons and characteristics;

. oaring tO-the-highAAlvel Of sophistication'and-the
narrow fields of_ specialization in pure science, it is
'extremely difficat-fOr-enyone but:the-requeStWhimsOlf.
to perform the selection and interpretationTheses,ot a
search.LiteratUre Selection and'interpretation,and the
subsequent,process of synthesis,' constitute, for, the pure
'iciettitt,the'verY essence of creatiVitt:w

College teachers of science and technologr(in-SCandinavig-

ind England) havebeeiv:showm to'be.amonuthe: heaviest users o

literature;,likeAmericans read lessTiirnudd,1958,.p 70).

The scientist-engaged-in his primary.subject. UAW,
ing*,or,researchspends-fromjour'to five hours a, week,reading

.scientific and,technical-documents (Bernell 19484-Shaw,,1956;-.:

Vickery,4961).By, fir.the;largest use-;oUliteraturebTthe

scientist-is'An_journals:orperiodicalsit'When research.anC

scientificpersonnelAtssumeadministrative posts, they tepid t4..

cirop-a-major portion of- their formalliteratureAleedvlicieur

tific or otherwiseY.

:The American Psychological,AssOciation studied the use
,

of boob: .bt,psychologists ,in..soveral ,working: situations In
''''H t-,.

1964 (0k, 1963, 1965, No.14). One or more books were releVant
...,

to the information needs of three-quarters of the respondents,
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Book users were more prevalent in colleges and universities than

in industrial and government situations,

Additional, distinctions can be drawn between some of the

science disciplines and the specific purposes to which the litera-

ture is put. The general trends and characteristics are not

atypical'41 any subject area; for distinctions within scientific

disciplinesas well as the technologies, see Tornudd (1958),

Bernal (1958), and Vickerjr (1961) for excellent summaries and

overall,judgments.

TECHNOLOGIES (APPLIED SCIENCES)

The heavy use of. colleagues and other verbal sources,by

technologists. (in engineering, medical sciences, psychiatry,

agriculture) and the relatively light use of published sources

have been previously mentioned and documented (Herner and Herner,

1967; Allen and Gerstberger, 1967; Auerbach Corp 1965; Menzel,

1966)', -Allen. and Gerstberger classify the scientist as the pro-

ducer of "things that work." They also comment on the nature of

some of-the-formal, professional literature that an engineer faces:

"The principal reason for the reluctance of engineers to
use their professional literature is that, for the most
part;-;..they cannot understand it. Most of the professional
engineering literature is too mathematically sophisticated
for the average :engineer to comprehend. It is therefore
inaccessible to him" lAllen and Gerstberger, 1967, pp.20-
21).



The nature of technology and its task-related jobs preordains

that the published materials most sought would be specifications,

design techniques, processes, statistical data, and quick-

reference concepts. These needs are generally met by files of

specifications and desk reference books that are in the immediate

office (Hogg and Smith, 1958; Vickery, 1961; Borul and Kar:,,,n,

1966), Rosenbloom and Wolek (1967) found that engineers satisfied

65% of their needs from office files. The major variations to

this generalization is the practicing physician who is often

separated from colleagues. The following recently published Table

summarizes select literature practices by contrasting the pure

and applied scientists, Physicians and scientists spend from

2,2 to 5.5 hours a Week reading from 4 to 16 journals (Herner,

1966, Vol, 2, p. V-44), These figures more nearly represent

the practicipg physician, industrial scientist, and technologist.

They do not characterize the most book-oriented, information-

generating, and research-directed applied scientists in colleges

and universities. Several studies substantiate heavier use of

printed materials (largely periodicals) by teacher/refearchers.

It is essential to realize that the numbers of applied scientists

in academia are few. and that' they form a.small-percent of the

total faculty. These facts must be adjudged carefully when con-

sidering the needs ofthis.group for an academiclibrgry digital

collection.



compirison of .information practices by type of scientist: pure
vs applied, (Hemel', 1906, Vol. 2, p. V-2S, TableIT;)

Type of Activity Pure Applied

Published vs.oral
,Sources

Make More use of
:technical litera-
ture

...

Rely as heavily on
personal contacts
as on literature
.,r-ineers made

most use, physicians
least use of lit-
erature)

Types-of:litera-
ture and tools
used

Make less use of un-
published research
reports -and trade pub-
lications. Make more
use of research jour-
nals, reviews, and
indexes and abstracts.
Prefer advanced :texts
and monographs on
,graduate level Or
above. Make,more use
of references in other
papers. Make little
use of abstract
journals

Make more use.of
unpublished re-
search reports and
trade publications.
Make less use of
research journals,
reviews, and in-
dexes and abstracts.
Make more use of
elementary or under-
graduate texts

Age of literature Use older materials Use more recent
materials

/I Foreign sources Make, greater use of
fore4nNlauguage
literstUre'

Make less use of
foreignIklanguage
literature.
Physicians are the
smallest users.

Leads

somplirmapsumnimmemammep.=e
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Get less leads from Get more leads from
personal recommends- personal recommend-
tions ations



The distinction between the working technologist and the

research technologist should be hade..since their needs vary.

Bernal (1958, pp. 81-82) expressed the opinion that the re-

search technologist was more important to an information system

than the working technologist because of his need for far more

information, whereas the need by the working technologist

. . is less in total quantity, it is of a kind more difficult

to findwhere it exists at all. . . ."

The International Conference on Scientific Information

(1958) devoted one of its seven major areas of discussion to

the literature and reference needs of scientists and techAol

ogists. Following the 13 papers and discussions, fussier sum-

marized some points drawn from the deliberations. Five of the

seven seem to be pertinent to our observations:

1. "It is evident that the communication of scientific
information is a complex and variable matter. It
is not evident that our knowledge of these variations
is yet as complete as it may need to be.

2. Scientists are likely to learn of major basic devel-
opments in their own fields of specialization rather
quickly and easily. There is less assurance con-
cerning peripheral information within a specialized
field and still less concerning relevant information
from other fields.

3. There is rather substantial evidence that scientists
are not in many cases notably systematic in covering
the literature, and indeed the existing tools are
not exploited by users to anything like their full
potential.



Chan Ce associations of ideas and information ,appear
to be Important.: If this is true,* ye: 'shouid be, giv.
ing thought to information handling _deliiceS that
would- increase the ''probability of such *clients.

The studies thus far do not advance an entirely satis-
factory explanation of thd apparent unsystematic use
of available sources and services" (Intern.' Conf..'
-Sci: InfOrm., 1958; p. 310),-

A longtime observer and scholar in librarianship and docu-

mentation hat drawn this narrative characterization:

"The reading of scientists and engineers;- ike that of
all other human beings, is strongly influenced' by the
availability of the material to be.read, A scientist_ may
be willing to walk a mile for a Camel, but he wbn't walk very
far for a hook; if_ he's not near the book: he'd_ read, he'll
read the book he's near. Therefore,- those who seek
`improve -the ability of the scientist to keep abreast of the
literature must first direct their attention-to'the mini='
mization of this intellectual inertialw improving biblio-
graphic and library services. Moreover, dependence upon
recorded information varies with the nature of _the scien-
tist's work. Research invest4ators, teachers in academiC
institutions, and information specia0ists compTise the
largest groups of library users. They are alto the great=
est contributors to the stocking-of the4ibrary's shelves,
and one may guess'that there is a positive relationship
between the reading of books and -the writing of them.
He who runs may read, but he who writes must jolly well
read or he will find himself in deep trouble" (Shera,
1966, p. 149).

EPHEMERAL MATERIALS

Little attention has been given to those materials which

often do- not get retained in many libraries; leaflets, pamph-

lets, newspapers. Government documents of few. pagesvindustrial

annual reports, and procedures manuals are typical of these mater-

ials which make the difference between a routine library

fi
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collection and that of a research. library. We have few firm

data outside of the library collection on which. -to base the

use of this type of material and thee' need for it in the total

academic situation. The newspapers initially serve recreational/

informational needs and tend to pass on to eventual research

use via film. The instructional value of this material Byers

very questionable to Knapp (1966, p. 101):

ff
. . the evidence on the use of pamphlets, booklets,

leaflets, etc., indicates that it occurs everywhere,
at all levels of education, and that, in sheer quantity,
it is enormous. But the scant attention paid to its
educational effectiveness (in comparison with other
learning materials, for diverse purposes, and under vary-
ing conditions, etc.) suggests that it is not considered
a really important type of material."

CHOOSING THE INFORMATION SOURCE

We have considered the sources of information, the uses of

those sources, the relative value of literature, and its place

in the total system. Throughout the use and choice of the

sources are basic elements that provide the necessary criteria

for determining or choosing an information channel. These apply,

to a greater or lesser degree, to all channels of communication

(e.g, verbal communication, publications) and to subject discip-

lines. Dunn has noted the evidence of this similarity:

"Whatever one's professional discipline or needs
for information, the problems information presents have
many common elements .-you might say that the problem sets
are homomorphic" (Dunn, 1966, p. 207).
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Distinguishable features directly affect the choice and use of

an information channel. Without the consistent positive perform-

ance of some combinations of these features, an information

chann0 will notte long utilized. No accurate ranking is pose

sible for users or all disciplines in the absence.of valid P1/9011

however, the first three are probably accurately ranked in ordior,

of decreasing importance.

1. Accessibility:

Ease of Use:

3. Reliability. and
Quality:

Speed:

Ability to Answer
Specific Questions:

Currency:

7. Ability to Supply
Exhaustive Information:
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Allen and Gerstberger (1907, p.23)
declare this to be the single most
important determinant. This is
also suggested by others.

Although closely related to
accessibility, a close source
tends to be ignored if the
intellectual, physical, or
social hindrances are great.

If the source consistently
provides reliable information,
the channel is more apt to be
used. The greater the quantity
of low-quality information, the
less use.

Those sources which deliver
quickly are utilized again and
againmost particularly true
in the applied sciences.

Answering the question instead
of referral to another source
brings users back.

Out-of-date information cuts
heavily into the use of a source.

Supplying thorough background
information and data, which
neoded, increases the probability
of channel selection.



8. Browsability: There must be the r7INortunity to
adjust needs,. expalau concepts,
and to wander conversationally
or physically.

An additional set of elements directly affecting the users

but not controlled by the source of information has been noted,

and some correlated. These influen6es come from the individual's

work situation and personal factors (Rosenbloom and Wc4,.4, 1967):

1. Task or organizational function

2. Seniority or rank

3. Experience in choosing and using information
sources

4. Professional activity or orientation,

S. Educational level

6. Subject discipline

7. Age of the user

8. Research interests

9. Geography

Additional background on information needs and uses can be

obtained from the relevant and useful literature. For an under-

standing of the total information approach most appropriate to

academia, see the well-written and thoughtful articles by

Menzel 01964) and Ennis C1964). ,Paisley (1968) provided a more

up-to-date review with an excellent synthesis.
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CHAPTER IV

ACADEMIC LIBRARY USE AND USERS

In the previous Chapter, we attempted to place in rela-

tive importance the avenues of information used and needed

by society. The interaction of academic people with a library

as a means of receiving their information is relatively low

in the pure sciences and technologies and much higher among

the social sciences, humanities, and histories. This pattern

of use will emerge in detail as we profile academic library

use by students, faculties, and researchers. The value of the

published literature as used in a library is much-higher for

some subject disciplines than others. In this Chapter, the

several aspects forming the total are not weighted to show the

relative value or use of the academic library to a user or'a

specific discipline, nor does it take into account the numer-

ous outside or nonlibrary sources. The economist may use a

library for research far fewer times than .a technologist.

However, if that economist's fewer uses yield 80% of his informa-

tion needs and the technologist's greater number of uses yields

only 2S1 of his total needs, the value is greater to the person

using the facility the fewer times. Such relative and important



evaluations are not inferred except where they represent a

direct response to relevant specific questions.

Although the library response to the information needs of

society may be relatively minor, that response is great in the

academic community and constitutes a sizeable endeavor. We

will concern ourselves with that library response for printed

materials.

MEASURING LIBRARY COLLECTION USE

As mentioned previously, libraries have measured their col-

lection uses in a variety of ways and for many years, the pri-

mary method being counts and analysis of circulation figures.

These have been approached from numerous views and the litera-

ture has much that we can learn about specific and generalized

use, although, as with nearly all use/user studies, these are

limited by their task orientation. Studies have been conducted

of circulation figures for interlibrary loans, reserved use (or

restricted, hourly use), and periodical and monograph borrowing

for varying periods of loan. Basically, it is upon these exten-

sive data that use in this Chapter is considered. The results

of different techniques and emphases tend to substantiate each

other and give us a fairly comprehensive picture, although not a

complete one.
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Circulation studies do not indicate the complete use of

a library collection, so methods have been devised to measure

the internal use of materials. A very elaborate data-collect-

ing system is necessary for any shelf or in-library studies

to be statistically valid or to provide useful data. Several

methods have been used with mixed success (Fussier and Simon,

1961; Dubester, 1961; Meier, 1961). Such studies will be relied

upon when they add a dimension of understanding to the total

library book-collection use. In-library book-use studies are

not numerous, however.

A more common method used by librarians in an effort to

comprehend literature use by faculty members has been the

analysis of citations in the published works of teachers and

researchers. This "citation analysis" method involves counts

of citations, categorization, analysis, and, in some cases,

comparisons with institutional holdings. It must be under-

stood that this method does not give us a registration of

actual library use because the materials cited may have

been personally owned by the author or seen by another

method. It does, however, give us a magnitude or depth of

comprehension of literature use that will be compared with

actual library use whenever possible.

The questionnaire has been used extensively to learn about



the collection use of a library. Traffic studies and system-

atic observations also have been used, although moot often

the bookviuse aspect has not been the main concern and the

data were not always useful or valid because of the lack of

focus. The statistical validity of some studies is question-

able and, therefore, not useful to us.

The major recent work that gives us data on book or

periodical use has been concerned with determining criteria

for the removal of portions of collections to a storage facil-

ity. We will not examine in detail those many studies but

draw from them the conclusions that are substantial, sub-

stantiated, and directly related to the overall interests of

digital storage. Jain (1967) reviewed the use studies that

he considered of greatest value; that paper !.s reproduced as

Appendix B of this report. Dr. Jain did an excellent job

of identifying and summarizing storage studies and the reader

is referred to it for a more detailed discussion and analysis

of statistical aspects and methodology.

For the purposes of discussion and localizing of our

subject, we will discuss use of printed materials by two basic

forms: monographs and periodicals (or serials). Both will

be considered for undergraduates, graduate students, faculty,

researchers, and staff. A monograph is a printed unit that



is an entity in itself and no'. published serially (or per-

iodically) in several pieces. The monograph is that unit

most commonly described as a "book" and will be used in this

sense with only occasional exceptions to accommodate some

serials that appear in the book format.

UNDERGRADUATES

Numerous studies over a period of 40 years have given

substantial proof of some aspects of library monograph use by

students. The most interesting facts" are that

(1) nearly all (85 %-94%) of the undergraduat's' library

book use is related to course needs;

(2) undergraduate per-capita use of library books has

not changed much in 30 years.

As noted in Chapter III, students concentrate on the use

of their textbooks; axiomatically, they delve into library

materials only when necessary for the performance of course

work. We do not have an accurate measure of the time that

students spend with their own textbooks, but we have some

figures on the more pertinent question of the undergraduate

use of library books. It is necessary to explain the two

major use modes of library monographs by undergraduates. A

common feature of undergraduate education is peripheral or

supplementary reading assigned or suggested by an instructor.
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In recent years, when the auxiliary reading was available in

paperbacks, the trend has been for students to buy the paper-

back rather than use the library copies. Referral of several

students to time-constrained reading from a very limited num-

ber of the same title has led to a reading collection reserved

for the purpose. This collection is constantly changing,

confined to a special reading area and staff operation, exemp-

lified by hourly or overnight loans and typically one of the

busiest spots in a library. This use is completely course-

related and the turnover and use of materials per item is far

greater than for the general collection. Because of the dif-

fering nature, controls, and purposes of the reserve collection,

studies usually distinguish between the two.

Studies from the 1930's led Branscomb (1940) to conclude

that the undergraduate per-capita withdrawals from the reserve-

book collection averaged from 50 to 60 per year. Later studies

(Knapp, 1959; Ritter, 1964) show a decided decrease in per;

capita reserve-book use. These studies were in small four-

year college situations, but the same trend and actual per-

capita use is nearly identical in different-sized institutions

and curricula (Lane, 1966). Ritter (1964, p. 391) cites

these figures drawn from his survey of 92 small college

libraries:



tu ent eserve c rcu ation
per capitaenrollment

669
516
521
325

High
Mean
Median
Low

72.0
15.9
11.8
1.6

This rather startling shift has been generally credited

to the extensive use of paperbacks that students purchase as

substitutes for hard-bound volumes formerly held by the lib-

rary (Asheim, 1959, pp. 10-11) . An additional factor is the
. t

:reater,stuUnt reliance on providing thAir own backup to

their courses,ris in the honors programs.

Undergraduate monograph borrowing exclusive of reserve-

book circulation does not show a similar downtrend. Rather,

students have not been active borrowers in the past and they

still aren't. The findings are rather conclusive on this

point (Knapp, 1959; Page and Tucker, 1959; Ennis, 1964;

Chapin, 1966; Knapp, 1966). Branscomb (1940, p. 36) found

that the averRge student borrowed from a college or university

general collection approximately 12 books per year; the same

number was also established by Knapp (1959). Ritter's

study (1964),f4previously mentioned, found the median circulation

of general collection books to be 28.2 volumes per year per

undergraduate. A small university library averaged 29 books



circulated per student during 1959-60. Since this figure

included borrowing by a slight graduate population as well,

the undergraduate total. would be lower. Although the figures

vary, the order of magnitude of variation is not so great

that we cannot draw a general profile from it. The under-

graduate average of 10-20 volumes per capita borrowed from the

general collection a year includes the ranges of the valid and

broadly structured studies.

Asheim (1959) summarized the findings of numerous studies

concerning undergraduate students:

8%-15% of the students withdraw no books at all.

About 35% withdraw no more than one book a month.

About 10% withdraw no more than 011.t book during
an academic year.

"Thus we find that although the total circulation is fairly

high, half of it is accounted for by 20 percent or less of the

total student body. And at the other end of the continuum about

15 out of every 100 students apparently can spend a whole year

in college without looking at an unassigned book" (pp. 8-9).

Chapin (1966, p. 62) concluded that,a much larger portion of

undergraduates, from one-third to one-half, does not use the

general collections in a year. This is closer to the find-

ings of two studies of circulation at Eastern Illinois Univer-

sity, where 62%-63% of the student body borrowed no books from
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the general collection in two separate 30-day periods, Knapp

prepared this summary Table.

Summary of studies of negligible use of general
collection, ten institutions. (Knapp, 1959, p. 23,
Table 4.)

,

Group of students Period Percent Percent
withdrawing withdrawing

0 books less than
one book
per month

2292 students in one-half
one university semester

2438 students one
in five colleges year

836 men students one
in five colleges semester

486 women stud- one
ents in one college year

361 students
in one college

About 400 students
in same college

738 students at
Knox College

one
year

one
ycar

42.0

10.6

36.6

28.0

.grose.araff

.1.11111

one
quarter 48.51

awssmowswomPINIIIma

66.9

55.0

.............

50.41

48.95

65.58

aThe figures from Knox are for non4ibliography loans,
not total non-reserve loans, but the difference is
not significant.

To state this phenomenon another way, approximately one-fifth

of the undergraduates account for E0% of the general-collection



circulation; half of the students account for 90% of the under-

graduate general-collection use.

Profiles have been drawn that show the influence of var-

ious factors on the reading habi4.3 of students. These are not

crucial to our understanding of the total library reading use

but provide an added dimension. The specific class, scholastic

aptitude, sex, and academic level show definite influences; others

are extracurricular activity, subject field, intelligence, age,

and past experience in using books and reading. (For Additional
/

reading on these aspects see Asheim, 1959; Knapp, 1966; Chapin,

1966; Lane, 1966, and Barkey, 1965.)

UNDERGRADUATE PERIODICAL USE

Evidence to support a systematic profile of student use of

periodicals in a library is not great; however, the few studies

and the observations reported in the literature tend to reach

the same conclusions.

Allowing for variations within subject fields, the find-

ings in the Science Library of the Massachusetts Institute of

Technology (BuSh, Galliher, and Morse, 1956) still seem to be

at the top level of ranges expressed in other findings. That

study found that undergraduate periodical use accounted for

about 40% of all their library literature uses. This corres-

ponds to a citation analysis of freshmen research papers at



Michigan State University (Chapin, 1959), where periodicals

constituted 51% of all citations, an inflated figure based on

"research" papers and atypical at least until the students

had studied in a subject field in some depth. Only one other

study (Kilgour, 1961) indicates such intensity of periodical

borrowing, 54% of all items lent to Yale medical students (to

the faculty's 64%). These cases have all been high as compared

to the average undergraduate use exclusive of extensive subject-

discipline or research influences. Sorrowing counts alone

do not provide a realistic profile of periodical use in a

library; these two facts militate against a valid representa-

tion by this method:

1. Most college and university libraries do not loan

those periodicals which are most heavily used, and,

in many cases, none at all.

2. Most student use of periodicals is for short articles

that can usually be read and noted without taking

the item from the library.

In-library figures would also be necessary for a more nearly

correct estimate.

One realistic evaluation of student borrowing is that of

the University of Leeds (Page and Tucker, 1959) with a full

yeat''s circulation (including periodicals) from a half-million-



volume collection and with representation of subjects in nearly

all disciplines. The overall university library borrowing of

periodicals by students constituted less than 1% of the total,

These disparities must be understood as extremes. Previqus

reviewers (Asheim, 1959; Knapp, 1959; Knapp, 1966) and other

studies have concluded that 10%-20% of undergraduate use of

library materials is with periodicals; during the last two

years of academic study, this figure rises by about one-half.

As a generalization, it would not be incorrect to note that

the faculty and administration feel that an academic, under-

graduate library collection ought to provide

(1) the tools and resources necessary to select and

locate materials;

(2) copies in enough supply to satisfy the course-

required work;

(3) some broad supplemental coverage with concentra-

tion in the historical and current-status aspects

of subjects.

The circulation, in-library use, citation, and collection)

building patterns tend to support these total-use percentages

as representative of a four-year liberal-arts institution:
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Subject categoriesa

Humanities and the Arts 35
(Literature makes up 25%)

Social Sciences 20
History 15
Natural Sciences 10
Pure Sciences 10
Applied Sciences and Technologies 5
General Works, References, Bibliographies 5

100

a
Subject categories are those in Appendix A.

GRADUATE STUDENTS

Students pursuing advanced degrees in all disciplines are

the heaviest users of academic libraries. Very little of their

borrowing is directly course-related and most certainly only a

very minor portion is regimented through a reserved or required-

reading system. No comprehensive studies of graduate use of

materials exist but the pattern of use can be deduced from

related studies (Fussier and Simon, 1961; McAnally, 1951;

Stevens, 1951).

Branscomb (1940, p. 23) noted a decided increase in borrow-

ing as the student progressed from freshman to graduate student.

Only one recent study (Barkey, 1965) shows a reverse trend. Two

influences may account for the inversion of this pattern:

1. Periodicals play an increasingly important part in the

use of the literature (and the library) Es the student

IV-13



progresses; more and more libraries are not allowing

periodicals or journals to be circulated.

2. Circulation figures on which his report is based do

not take into account the increased reliance by advanced

students on photocopying.

It is very difficult from the figures available to us to

arrive at a graduate-student per-capita use of library materials,

It can be concluded, however, that the internal library use of

all materials is probably triple that of undergraduates and the

borrowing is close to double that of the average per capita for

undergraduates. Jain (1966) found in a social-science collection

that graduate students used library materials three times as much

as undergraduates and four times as much as the faculty.

Graduate use of periodicals appears to be about 2O % -40% of

all use, or double that of undergraduates. An MIT study (Bush,

Galliher, and Morse, 1956) concluded that about 65% of items used

by graduates were in periodicals. Kilgour (1961) found in the

previously mentioned study of Yale medical students that graduate

students' use of periodicals was 53%.

It' has been found that graduate-student monograph and period-

ical uses follow the same patterns as the advanced professionals

in the same subject disciplines but that the quantity surpasses

that of the undergraduate or faculty/teacher. Therefore, the



periodical figures corresponding to subject-discipline uses are

not typical of all graduate uses.

FACULTY, RESEARCH, AND STAFF

Faculty members' library use of books or periodicals is

rather a difficult item to measure. In addition to the defini-

tions of a faculty/teacher (as contrasted to staff and researcher),

there are the problems of cooperation for study purposes, ability

of most circulation files to give only gross categorizations, if

at all, and the great influence of photocopy and special privi-

leges in this group. However, some data have been gathered and

are analogous to the total view.
,

Broadus (1963) reports these figures based on a semester of

monograph circulation in a university with 441 faculty members:

Faculty member
4=1.0.1.=111111=0

Per-capita circulation
for a semester

(volumes)

Professor S.6
Associate Professor 7.9
Assistant Professor 6.6
Instructor 6.1

Total population average 6.6



Another small university (200 faculty members) reported 17

volumes per academic year, 1959-1960 (Barkey, 1962). A study

of a large university showed approximately eight items borrowed

per faculty member per year in a social-science section of a

large library collection (Jain, 1966). The range of these

three, 6-17, is probably indicative of most university fac-

ulties. More-realistic considerations of faculty borrowing

(and use) probably can best be made via the subject disciplines.

It has been shown (Sheniti, 1960) and is a general truism that

library borrowing by faculty members is highly concentrated

in the subject areas of the academic department of which the

teacher is a member. It is also true that periodicals are of

everincreasing importance to all subject-discipline faculty

people as they advance in status and professional recognition.

Actual borrowing, however, seems heaviest among books, by 2:1

over periodicals in the University of Leeds study (Page and

Tucker, 1959, p. 5), Lacking any more detailed views than

reported here for an entire faculty, we must attempt to get a

better understanding from the subject-discipline approach.

Before discussing subject-discipline use, however, we

should examine the researcher and administrative-staff use of

monographs, In small colleges, many large colleges, and

some universities, the number (or percent) of people who hold



nonteaching or faculty positions is not as, great as in those

larger universities where the administrativ e structures are

large and the separation of functions is more clearly defined.

The joint-appointment arrangements of administrative/teaching

faculty is commonplace in the medium-sized, four-year colleges.

The size of service staffs is small in this same community. We

are perhaps then concerned only with this group as an influence

in the medium-to-large-sized universities. The use studies

relevant to an academic community do.not help us. draw a per-capita

or use profile for researchers and service staffs: Typical is

a study at The University of Michigan, where the distinction is

made between the teaching faculty and the researcher, so that we

know the number in each group; but, the final compilations and

tabulations merge both groups as "Faculty" (Meier, 1961). In a

reverse twist, the University of Leeds report (Page and Tucker,

1959). gives the circulation of the two groups but doesn't tell

us the population of either.

Representations will have to be made by analogy and observa-

tion. Researchers in industrial and nonacademic libraries have

been found to be less exploratory of literature than their sub -

ject - discipline teaching counterparts in nearly all subject areas

except the sciences,and then only when the researcher is forced

to do more retrospective searching than the teacher. It cannot
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be assumed as we learned in Chapter III that the nonacademic

researcher will use a formal library system, as the teaching

or academic researcher is more apt to do. Therefore, what we

learn in the one situation cannot be readily applied to the

other.

Broadus (1963, p. 324) reports a teaching'-efaculty average

of seven books borrowed for a semester for a 368-member faculty.

The library staff (a service unit) borrowed 10.1 books per

capita during that semester. Whether or not this is indica-

tive is impossible to deduce. Library-staff borrowing surely

does not give us clues to other service-staff habits. Leaving

this unknown quantity unresolved may not be such a dire prob-

lem in the context of this report, if we can accept these facts.

1. Service staffs who borrow library materials constitute

a small percentage of the total university population

and therefore are not apt to alter or influence greatly

experimental or final design considerations.

2. Research staffs in the academic community are at least

equal to and may surpass the library monograph borrow-

ing of their teaching counterparts and, therefore, may

be viewed as being synonymous in minimal per-capita

activity.

Data that allow comparison of a total faculty or service

staffs' use or borrowing of periodicals are also very rare.
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The approach has usually been by subject fields.(McAnally,

1951; Voigt, 1961; Kilgour, 1961; and numerous others) and not

of the total faculty, thereby making comparisons and correla-

tions difficult. The university of Leeds study (Page and

Tucker, 1959) found the teaching-faculty periodical borrow-

ing to be 30 of all faculty borrowing, the research staff 33%.
.; ./

In th7 same school, the botany and chemistry faculty ,researcher

borrowing split 50-50 by format. The reasons stated earlier

that make periodical-usage figures less than complete for

student use are also true with faculty data; there is also

the added influence of personal copies.

SUBJECT-DISCIPLINE MONCMAPN AND PERIODICAL PATTERNS

We dealt in the pre.ious sections in this Chapter with

per-capita borrowing by academic groups. This less-than-

definitive representation can be augmented somewhat by an

observation of subject-discipline relationships to library

borrowing. Observations, proof of activities in the non-

academic library community, and hard data on faculty, grad-

uate, and undergraduate use are here merged. Even with these

measurements, our picture will not be statistically well-based

since correlations by department, class, or subject field are

nearly impossible. Graduate students and advanced undergrad-

uates approach the faculty/researcher/teacher patterns within



their respective subject disciplines. We must extend that

assumption by making allowances for the variations in the types

of user previously listed,

A recent semester study of the classroom faculty members'

borrowing of monographs at Northern Illinois University

(Broadus, 1963) yielded these results; departments have been

regrouped to conform to the subject categories in other sections

(see Appendix A). The averages (Table VI-l) are from a limited

environment but tend to correspond with actual library use

(or observed use) in other types of libraries and institutions.

Only a few of the variables that would tell us more have been

tested, In an extensive and well-documented study (Fussier and

Simon, 1961) at The University of Chicago, which compared use

of the same books at Northwestern and the University of Calif-

ornia, the authors made this conclusion:

"The drop in use of all books [as they age] in a

subject-area may be seen as the natural outgrowth of

the addition of more books to the available universe,

Total circulation figures suggest . . . that the number

of books read per capita may remain roughly constant even

though the number of books in the collection increases"

(p. 155).

Their study included all types of borrowers as well as some

browsing use. Obviously, this truism has a limit and probably
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TABLE IV-1, Faculty borrowing at Northern Illinois University.
(Based on data from Broadus, 1963.) Covers one
semester.

Subject department of Total No. of Per-capita faculty
borrower faculty No. of monographs

checked out

Humanities
English 34 17.0
Foreign Language 9 15.3
Philosophy 4 9.3

Average 13.8
Arts
Art 12 5.1
Industrial Arts 11 3.5
Music -17 4.2

Average
Social Sciences

Business 23 3.6
Economics 4 . 9.5
Education 41 4.7
Home Economics 9 7.7
Journalism 3 1.3
Library Science 4 20.5
Physical Education 28 0.7
Political Science 7 16.3
Sociology-Anthropology 7 6.1
Speech .21 3.5

Avevage
History and Area Studies
History 17 15.6

Natural Sciences
Biological Sciences 14 13.2
Earth Sciences 11 4.9

Average
Pure Science
Chemistry 11 6.3
Mathematics 18 2.5
Physics 6 21.7
Psychology 7 2.9

Average
Applied Sciences and Technologies
Nursing Education 6 6.0

4.3

7.4

9.0

8.3
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ought to be applied only to academic libraries of over a half-

million volumes. The authors of the same study also concluded

that there is "very considerable similarity in reading inter-

ests of scholars at different institutions" (Fussier and Simon,

1961, p. 123). Low use of a title at one institution is almost

certain to show a similar slight use at another.

As explored in Chapter III, the amount of information from

printed sources and their formats vary extraordinarily by sub-

ject discipline at the advanced levels of work. The following

composite Table attempts those ratios. The estimates and ranges

were drawn from a variety of sources and studies that are most

nearly representative of the university community. It must be

understood that they are approximations and'in different situa-

tions may not be analogous to the entire college or university

situation. What appear to be discrepancies are explainable.

For example, the rather heavy use of library-owned monographs

by technologists partially is explained by the fact that academic,

applied scientists often have current (and some back-file) jour-

nals in personal or office files. They come to a library for a

larger percentage of their monograph needs than those needs

represent of their total reading. Another example is the greater

use of serials by graduate students in several disciplines which

seems accountable by their lack of accessibility to personal

files and the concentrated, long-term nature of their graduate



TABLE IV-2. Estimated monograph use as a percentage of total
library literature use by disciplines. '(It should
be assumed that serials constitute the remainder.)
(sources; Lane, 1966; Jain, 1966; Hemel', 1966;
Kilgour, 1961; Bonn, 1963; McAnally, 1951; Wagner,
1959; Sheniti, 1960; Slater, 1964; Raised, 1966;
Bowen, 1961; Brown, 1956; Trueswell, 1964;
Urquhart, 1948; Page and Tuckers 1959; Knapp,
,1966; Voigt, 1961.)

Subject categoriesa Graduates Faculty-
Researchers

Humanities
Philosophy
Language and Literature
Classics

Social Sciences
Sociology
Economics
Law and Public Administration

History and Area Studies
U.S,

Natural Sciences
Biology
Botany

Pure Sciences
Chemistry
Physics

Technology and Applied Sciences
Agriculture
Medicine

70-80 60-70
80-90 70-80
-80-90 80-90
80-90 80-90

60-70
60-70
60-70
70-75

50-60
. 70-80

50-60
60-70

65-70
65 65

60-70

40-50 30-40
-40 30-40
40 45

40-45
40 . 45
40 40

35-45

30 40
35-45

4050
30-40--

30-45 30-35

a
The ranges for the six major subject categories are based on
more than the subunit figures. given.
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research program (evidently not continued after the Ph.D.).

The data that we have used for the bases of these profiles

follow to a degree the philosophy expressed by Fussier and

Simon (1961, p. 157):

"Certainly there is loss of accuracy in employ-

ing data from one subject-area to predict for another

subject-area that we have not studied--though intuition

about the properties of large classes of books may be

a fair guide. Furthermore, it is necessary .to interpolate,

extrapolate, smooth curves by eye, and generally to manip-

ulate the observed data in order to come up with any pre-

diction."

A few views should help to characterize some subject-discipline

uses.

. . library facilities in the humanities are

probably more essential than in the sciences for,

without literature, research in the humanities would

be almost non-existent" (Urquhart, 1960, p. 123).

Burchard (1965, p. 222) makes a similar observation.

"The search for the information itself is a major part

of his task. It is in this sense that the library for

the humanist is truly his laboratory."

Heavy users of the literature who can be designated by

subject discipline do not usually delegate their literature



searching and use tasks to others; they tend to do it themselves.

On this basis, the fairly heavy academic library users are

those people in the humanities (particularly literature), social

sciences, and history, with the natural sciences close behind

and the pure for physical) sciences near. The technologists

and applied scientists hold the rear.

OBSOLESCENCE

Patterns of use in an academic community can be enhanced

by some understanding of rates of obsolescence for monographs

and serials, Table rkr-3 has been extracted and computations

normalized for over two dozen extensive studies analogous to

the college/university community as well as from several past

summaries and compilations. Although but a rough guide, with

several fields of study unrecorded, the data should add focus

to our views of library users.
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TABLE IV-3. Half-life computations for a university col/ection.°

HaXf-life is "the time during which one-half of all the current4
active literature was published " (Burton and Keebler, 1960, p,
19). Or, to state the concept another way, half -life is a stAtes
meat of years from the present which would include 50% of ti
currently used literature.

This composite Table is devised from the numerous citation 411,46

yses, circulation studies, and other composite figures previmay
computed. (Over half of the references at the end of the chapter

were useful.)

IMMI11111111=1116,

Subject categories Monographs sertialo

Total Collection
(Based on collections to serve
teaching and some research in
all basic disciplines.)

Humanities
English Literature and Language
Teutonic Language and Literature
Philosophy

Social Sciences
Education
Economics
Law and Public Administration

History and Area Studies

Natural Sciences
BioloCY
Physiology
Geology
Botany

Pure Sciences
Physics
Mathematics
Psychology
Chemistry

Applied Sciences and Technologies
Medicine
Pharmacy
Engineering
Petroleum
Aviation

16-19 24 years

22-25
20-25
28-32
26-29

18-20
21-23
22-24
15-17

4- 5

10-11
5- 6

4- 6
5

6- 8

20.25

16-20

5- 9 8
2- 4
8-11

9-11

4- 5 3w 5
3- 4

5- 7
2- 3
4- 6

aThe basic figures used to compute the subject divisions were treitOd
as of equal significance; that is, no adjustments were made for
size of collections,- within a university, that might affect heavier
or lighter use within disciplines
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Fussier and Simon (1961) in the most thorough study of decay in

a university environment reached several valid conclusions and

hypotheses; these are of particular importance:

1. "As theory would lead us to expect, books that have

novar been used have far less probable future use

than books that have been used over the same lifetimes

in the library" (p. 270).

As an extension of this, Fussier and Simon proved that the

most important factor to determine retirement (or obsolescence)

was past use. This was also concluded as the one most important

criterion by Lister (1967).

2. "We measure decay by the ratio of: (a) the difference

between the use in two time-periods, over (b) the use

in the earlier time-period. Except for titles published

in the most recent period, this measure is quite con-

stant for titles of various ages in the natural

sciences. The measure decreases with increasing age

in the social sciences and in the humanities" (p. 156).

3. "In its simplest form, the concept for stabilizing the

size of a working research collection would demand

that age groups of books would decrease in use by the

same absolute amount each year. Our results suggest

that the rate of decay is much closer to a constant

percentage each year, or- --even worse for the stabilization
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principle--that the percentage may tend to decrease

over time. It is also relevant to recall that the

rate of input for most subjects at present is much

greater than was the' rate of input twenty or thirty

years ago, a simple arithmetical proposition that

militates against the stabilization concept" (p. 156).

4. "Our data suggest that--et least in two [Humanities

and Social Sciences] of the three broad subject-areas

the dilution caused by new acquisitions affects new

books more than old books. We would hazard that this

also means that dilution affects heavily used books

by a greater percentagi than it affects lightly used

books. It would be good practice to adjust any

set of calculations to reflect this phenomenon" (p.157).

This much more rapid drop in use of "popular" books than less

popular ones was also verified in another study (Ernst and

Shaffer, 1954).

5. "We might hypothesize that the greater the cumulative

nature of the discipline--as in the sciences and the

less the historical, form, or author orientation, the

more effective will be functions in which the age of

the book is an important variable" (p. 269).

This ruic. of thumb has been noted by others but not stated quite

as clearly.
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CONCENTRATION OF USE

Half-life and obsolescence tell much about the possible use

of a literature collection, and understanding is furthered by

knowing what percentage of books soon after publication have not

been used at all and, therefore, how many titles had the concen-

trated use. This pattern is more easily observed and accepted

than it is statistically documented. Fussier and Simon (1961)

do have some measurement, however. Of the monograph titles held

commonly by three libraries (Chicago, Northwestern, University

of California) that were compared for use during the five-year

period following the previous decade of publication, these ranges

are exemplary:

Only 30%-45% of the Teutonic Languages and Literature

had been used;

55%-70% of the Economics monographs had been used (pp. 139

and 142).

It must be kept firmly in mind that these figures relate to

three large libraries whose collections represent research

interests and that, therefore, have a high percentage of mater-

ial that does not get used. Smaller university and college

library collections that do not contain such a large proportion

of research materials would probably not show as high a per-

centage of unused titles. Data to substantiate these points

and to draw subject-discipline profiles are not available.



Within the sciences and technologies, the concentration

of use of periodicals (or serials) has been tested in several

environmeni,,s,with nearly identical results. An analysis of

128,000 uses of peiiodicals in the Science and Technology Divi-

sion of the New York Public Library indicated that the 100 most

heavily used titles accounted for 47.8% of the year's use

(Bonn, 1963). Urquhart (1959) analyzed 53,000 :Jan requests

completed by the Science Library in London, which has national

loaning responsibilities. He found that 80% of the requests

were filled by less than 10% of the available serial titles

(9,120). The same is true of most fields of the sciences and

technologies: the used journals" are recent and constitute but

a small percentage of the total number currently published.

LANGUAGE

Studies of the influence of language on the use of literm

ature have been numerous and the overwhelming results are the

same.

1. Authors and readers are biased towards their own

language and tend to ignore materials in foreign

languages even to the point of professional peril.

2. Students seem to have no need for foreign-janguage

materials unless they are studying a non-English

literature or language.
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3. There seems to be no appreciable difference in tho

use of foreign '-language materials within subject

disciplines by academicians, except, of courses in

foreign-language literatures and languages.

A recent study at Purdue University (Andrews, 1968) typifies

academic use of foreign-language materials.

Departmental library Foreign language

% of total sample % of all cirWlati9n
in sample

Chemistry
Physics
Pharmacy

12.4
18.4
3.6

0.0
5.1
1.9

BROWSING

A total library use of literature has been attempted in 0140

Chapter, taking into account wherever and whenever possible the

in-library use of books and periodicals. The magnitude and tin,

portance of this serendipitous device, particularly in the hump

ities and social sciences, is not well established, although its

general value to scholarship and student instruction is ofton not o4

(one such: Burchard, 1965, p. 223). In a summary of this imp9rm

tant feature and its influence, Fussier and Simon (1961) stets;

"We also found that in some subject areas and some

kinds of stack-access conditions, there is considerably

Nun



more browsing use than recorded use. Furthermore, many

books are found by browsing directly, rather than by way

of catalogs or bibliographical devices" (p. 276).

"In any given period of time, for books housed in

stacks that are open to large segments of the reading

population, there is considerably more browsing-use (as

measured by the number of 'touches') than recorded-use.

The relationship may be of the order of magnitude of 3-9

times as much browsing-use as recorded-use. . . " (p. 204).

As can be seen, not only is a measurement of use difficult

to obtain, but even with a slight statistical comprehension the

picture is just beginning to come into focus. One must end

with rules of thumb and variations that must be understood in

relative and approximate terms. To ascribe exacting answers is

to have misunderstood the nature of the problem.
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CHAPTER V

PUBLICATION RATES

Growth rates, concentrations of language, and publishing

formats may all serve as deciding factors in select digit41.

storage experiments or design considerations. They may be very

important if the designs, technology, and economic factors are

amenable to an operating, long-term system. Brief consideration

will be given to those publishing factors which may influence

design possibilities. The previously made distinction between

monographs and pericdicals will be employed here.

MONOGRAPHS

The usual problems of definition, acceptance of standardized

methods, timely reporting, and unavailability of data are as com-

mon with monograph-production statistics as for many of the topics

already discussed. Although UNESCO has standardized counting

methods with detailed instructions, the standards were only

recently introduced and accepted and are still variously inter-

preted and compiled in different countries, making comparison

difficult. The data of the recently reported years (1964-1966)

should be compared with caution.

It must be emphasized that the data provided in Table V-1

include federal and state documents, a relatively new method of

counting United States figures. The U.S. Government publishing
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TABLE V-1. Monograph title production of the top nine countries
of the world. (Ref. 1, pp. 756-760; Ref. 2, pp. 89-92.)

..714......1.momm.....r

Country Titles produced Range of increase or
in 1966 decrease per year

(based on 1964-66)

U.S.S.R,

United States

Japan

United Kingdom

France

West Germany

Spain

India

Netherlands

73,000

58,500

30,500

28,800

23,800

22,700

19,000

12,100

10,600

-2% to -5i

6% to 8%

5% to 10%

3% to 7%

10% to 15%

0% to -1%

8t to 10%

0% to -1%

1% to 3%

Notes to Table V-1

1. Figures include commercial, societal, or government
published books or pamphlets of more than 49 pages.

2. Figures are for those monographs which are made avail-
able to the public, thereby excluding private or core
porate documents of small or nonpublic use.

3. Ephemeral materials and those in which the text is not
the most important part are excluded (e.g., music scores),

4. Publications for promotion or advertising purposes are
not included.

S. Figures include new titles and new editions of old ones.

6. Multivolume sets are counted as a single title uniess each
volume forms a complete separate whole and has a differ-

ent title.
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TABLE V-2. Five major subject categories as a percentage of
total 1966 monograph titles of top four producers
(cf, Table V-1) . (Ref. 1, pp. 756-760,)

Country Social
sciences

Classes: 3 4 3A

22%

18%

14%

25%

U.S.S.R

United States

United Kingdom

Japan

Pure
sciences

5

Applied
sciences

6 4 6A

Liter-
ature

8

History
and

geography

9

46%

13%

17%

16%

12%

25%

29%

26%

Nato: The U.S. figures contained a large number of monographs not
categorized by subject; they have been excluded from cone
sideration in these percentages.

complex, the inherent difficulty of definitions, and recording

problems, all must be considered in relating the production to

that of other countries. Of the 58,500 titles in the U.S.A, in

1966, approximately 28,000 were federal and state documents.

The nongovernment figures will also be considered.

The title figures in Table V-1 have also been categorized

into subjects comparable to the Classes established for the

Literature-Graphics Study (cf. Chapter VI or Appendix C). Those

relationships are shown in Table V-2. The five largest subject

categories are shown, with the exception of Russian Fine Arts

(Class 7) and Languages (Class 4), wkich both slightly exceed

the History and Geography (Class 9) in that country. Fine Arts



production in Japan is equal to that of the Pure Sci6;zces (Class

5). The similarity of the percentages for the two English,

language countries should be noted. Since English is almost

exclusively the language represented in college: and small-

university libraries, literature and the social sciences are

probably best represented in collections. Along with the applied

sciences, they constitute over half of all the titles published

If one Wished to concentrate on a Russian -language digital,

storage problem, he might do well to use a subclass of applied

sciences. Although variations of monograph publishing are

obvious within select countries, the eastern European countries

more nearly follow the percentages shown in Table V-2 for the

U.S.S.R.; the rest of the world more nearly patterns the U.S.A.

and the United Kingdom. Percentage changes in these major subject

categories have not been significant in the recent past,

Primary languages used in monographs around the world have

varied only slightly in recent years. French and Spanish each

account for approximately 10% of the world titles, with German

and Japanese both close to the same figure. About 20% of the

world's titles are in Russian, although their world influence,

while still in that language, is not as great as most of the

languages previously mentioned. Approximately 40% of the mono-

graph titles are currently printed in English and that percentage



seems to be increasing slightly. As mentioned in previous chapters,

college students make almost no use of foreign-language monographs,

and the faculty little more. Foreign languages are encountered

largely in research needs and usually in periodical format.

However, except for the language and literature fields, foreign-

language monographs are too much for most academic people to

trouble with. They prefer to wait for the valuable monographs

to be translated into English. Therefore, we will take a more

concentrated look at the English- language production figures and

correlations, since they probably have more relevance, Subject

categorization of American commercial publishing for 1966 and

1967 is provided for more-detailed observations.

Of the 27,350 new titles and new editions in 1966, 1900 were

textbooks; in 1967, 2100 of the total were textbooks, As men-

tioned previously, textbooks are not usually collected by aca-

demic libraries. Not all of the titles are hard-44nd books; .

in 1966, 9000 titles were in paper, 8000 in 1967.

Commercial American monograph titles produced from 1964

through 1967, comparable to the data presented in Table V-3,

show less than a 1% increase per year. World title produc-

tion is only slightly higher. In American production, the

increase and decrease in titles within subject categories varies

substantially each year, No significant trends are observable,



TABLE V-3. Commercial American monograph title production by
subject classes (cf. Chapter VI and Appendix C)

and major imports. (Ref. 2, p. 61.)

Class 1966 Class 1967 Class % Imports
Titles of Total Titles of Total handled by

American
publishers

1966 1967

0; General
works and 650 2.4 550 2.1 100 80

bibliography

1; Philosophy and
psychology 890 3.2 860 3.3 170 120

2: Religion 1,810 6,6 1,860 7.1 280 220

3; Social sciences 3,900 14,3 4,140 15.8 930 840

3A; Uucation 1,040 3.8 910 3.5 130 100

4; Languages 800 2.9 570 2.2 180 110

5: Pure sciences 2,960 10,8 2,370 9.1 910 640

6; Applied
sciences 2,480 9.1 2,430 9,3 660 530

6A: Medicine 1,450 5.3 1,190 4.6 460 330

7; Fine arts 1,830 6.7 1,780 6.8 570 SOO

8; Literature
and fiction 5,850 21.4 54780 22.2 670 440

9; History and
geography 3,690 13.4 3,620 13.9

27,350 26,060

1,010 780

6,070 4,690

Notee: 1. Juveniles are excluded,
2. Commercial coverage includes nearly all publishers,

including university presses and societies; govern-
ment publications are not included

3. Coverage is the same as specified in Notes 2-5 of
Table V-1; Note 6, the change in multivolume set
counting, accounts for the slight drop in 1967 figures,
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although the Literature and Fiction group (Class 8) has shown

the only consistent, yearly increase, albeit small. Judging

from the past five years, it seems that publishing and the

regeneration of knowledge, or the packaging of information, are

in a cyclical pattern approaching a rut. The exponential rate

of gr9wth of literature often expressed as the information

explo*ion obviously is not represented in monograph publication.

PERIODICALS

The frequency of periodical production, the multitude of

authors and articles and related format features make compari-

sons with monographs difficult. Periodicals serve specific

and different needs; those dissimilarities must be viewed in

their own context and not necessarily in relationship to.books.

The most striking feature giving rise to concern over the

explosion of publishing or information is the control or access

problems that the contents of periodicals cause. The multitud-

inous articles require distinct bibliographic controls, as does

each kook; whereas the book usually solves its recording with

one reference, a periodical generates from 50 to 70 worthy

individual article citations per volume. The exponential rate

of periodical growth so often mentioned is really a periodical

literature (or article) growth. The growth of periodical titles

has not been and is not now exponential. For the consideration



of the concept of digital storage of periodicals from cover

to cover or of the substantive contents, the literature content

rather than the number of titles is more relevant.

Considerable effort has been invested in learning the number

of periodicals and serials in the scientific and technological

fields, but not in other subject disciplines. In one of the

few systematic estimates made, Machlup3 arrived at an annual

growth rate of 4.1% for all periodical literature (not titles)

based on data for 1947-1958. The variously computed rates

in the sciences and technologies mostly exceed Machiup's overall

figure. They range from 2.9% in psychology to 5.5% in economics

ranging over the first 60 years of this century.4 PriceS in

extenSive studies of scientific and technological periodical

titl and literature concluded a 7% compounded literature

growth that has been substantiate4 by other investigations.

The h*gher rate is evident in the technological fields but not

in the pure and natural sciences.

The actual numbers of extant periodicals or serials is a

time-consuming figure to obtain and subject to a wide error

factor, Again, the data available are in the applied- and

pure "science fields and inference extensions must be made for

other disciplines, The surveyors in a recent analysis at the

4ibTary of Congress concluded that close to 35,000 periodicals

in the sciences and technologies were currently published
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around the world.
6 They excluded house organs, most ephemerals,

and technical reports in series. In a similar count of currently

received titles at the National Lending Library for Science and

Technology in London, the total was 26,000 (Ref. 7). Both organiza-

tions essentially were using the same definitions. The figure of

34,000 current titles in science and technology seems accepted.

The numbers of titles in other subject fields are not well known

but estimates are possible, based on some assumptions and ob-

servations made in this and other reports. Table V-4 provides

a subject analysis of the 193,000 entries in the Subject Index

to New Serial Titles, 1950-1965, which is discussed more ex-

tensively in Chapter VI and also detailed in Table VI-2. The

entries represent cataloging data for new serials (including

periodicals, house organs, government periodicals, and some

ephemerals) received at the Library of Congress for the 16-year

period. As the Table and other comparisons indicate, the applied

and pure sciences (Classes 5, 6, and 6A) constituted about 33%

of all entries. On this basis, we may extrapolate the number

of currently published periodicals in the nonscientific and

nontechnological fields to be approximately 60,000.

Reading of periodicals, including that done by academics,

is concentrated in a very small portion of this total, a pertion

of great importance to any textual digital-storage experiments.

Price makes this statistical estimate based on Urquhart's8
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observation that 10% of the journals at the National Lending

Library for Science and Technology met 80% of the demand: "Thus,

journal-dwellers are distributed in the same way as city-dwellers;

there is the same tendency to crystallize, and the same balance

between the exponential growth of the largest members and the

increasing numbers of the smallest. Since the dividing line is

drawn at the square root of the total population, we can say that

although 30,000 journals exist, half the reading that is done

uses only the 170 most popular items" (Ref. 5, p. 75), This

concentration phenomenon is most certainly true in other subject

disciplines as well. These "core" journals are estimated to be

increasing only at the rate of 3% per annum (Ref. 9, p. 40),

The number of more commonly used periodicals and serials can

be estimated for all subject fields but only after more-extensive

work than represented in the published literature. A recent

directory of selected periodicalsl° cites 12,000 current world-

wide titles in sciences, technology, and medicine and 18,000 for

all other subjects. Two supplementary volumes published in

1967 and'1969 include 7,500 additional titles on approximately

the same subject ratio. These go beyond the "core" journals but

are representative of the currently most-pertinent research and

general-interest periodicals. Studies in several subject discip-

lines tend to indicate that only about half of the articles

published in periodicals are considered economically worthy of



inclusion in indexing or abstracting services. Tiis correlates

positively with Ulich's selected titles.

The mortality rate on periodicals is very high in all sub-

jects. In the applied- and pure-science journals, the rate has

been variously computed between 33% and 60% over 20 to SO years,

The extensive coverage of the entries in New Serial Titles,

as previously mentioned, provides us with a broad subject break-

down and statistical base from which to view title production

in subject disciplines; Table V-4 provides those data. It must

be remembered that the coverage is for serial publications, includ-

ing journals or periodicals, house organs, some aerials with dis-

tinctive titles, and government serials of more-general interest.

TABLE V-4. Percentage by subject categories of titles in Subject
Index to New Serial Titles, 1950,1966 (Pierian Press,

Ann ArbofTWEETT-1-976FT7--

01.111.0.

Class: 0 1 2 3 3A 4 5 6 6A 7 8 9

%: 7.9 1.0 2.5 29.1 4.7 0.7 7.0 21.2 5.7 5.4 4.4 10.0

In the Library of Congress survey of scientific and techno-

logical periodicals (Ref. 6, pp. 191-192), the six most prolific

countries were found to produce 55% of all the titles; the tech-

nology titles far surpassed (45%-56% of total) the other cate-

gories of agriculture, medicine, and the natural and physical



sciences.

Languages in which the world's periodicals are published

seem not to vary greatly from those given earlier for monographs,

Bourne's paper,
11 which is recommended for a compact summary of

specific technological disciplines, cites a UNESCO study that

found these language percentages in the sciqutific and technologi-

cal periodicals (p. 164),

Language Percent of total

English

Russian

German

French

Japanese

Spanish

All other

60

11

11

9

3

2

4

These are acknowledged to be calculated estimates intended to

show only the order of magnitude. In a similar study of six

English-language abstracting and indexing ptiblications in science

and technology,12 English ranged from 50% to 82%, Russian from

43 to 24%, and German from 3% to 17%, The periodicals received

at the National Lending Library for Science and Technology
12

closely correspond by language to the UNESCO figures: English,
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46%; Russian, 14%; German, 10 %; French, 9%; and Japanese, 4%.

The sparse data for the other subject disciplines make

comparisons and analogies problematical. However, the percent-

ages and patterns as shown for science and technology and for

monographs in all disciplines (Table V-3) are generally accepted

and quoted,

LIBRARY COLLECTION RELATIONSHIPS

Firm data on university library collections by subject or

format are spotty and inconclusive. At the undergraduate or

college level, more information is available and comparison is

possible, It is highly conceivable that any textual digital-

storage experiments may concentrate on undergraduate literature

needs; therefore, three recently published lists of undergraduate

collections will be examined. The lists are those of the under-

graduate libraries at Harvard University and The University of

Michigan and a catalog compiled for the University of California's

new college campuses. 13
Comparison is made only with the Ameri-

can commercial monograph figures (in Table V-3), thereby dis-

counting foreign-language titles and periodicals.* The obvious

variations are the greater number of titles in languages, litera-

ture, and history/geography and the appreciably smaller percentage

*
Periodicals are not considered greatly influential since they con-
stitute about 10% of an undergraduate library (cf. Chapter II)
and closely correspond to subject patterns of monographs.



TABLE V-5. Three undergraduate library collections compared by
subject to American commercial monograph production.
(Ref. No, 13, Preface, and No. 2, p. 61.)

Class Undergraduate
collections (%)

American monograph
production

1966 and 1967 (%)

0

1 & 2

3 4 3A

4 & 8

5, 6,4 6A

7

9

8.8-12,0

17.3-20,8

31.0-37.5

8.0-11.3

6.9-- 8.0

17,0-48.7

2.1 2.4

918-10.4

18.1-19,3

24,3-24,4

23.0-25.2

6.7 6.8

13.4-1399

of all scientific and technological books in the undergraduate-

libraries collections than are published in the U.S.A, This

similarity is not surprising upon consideration of the purposes

and clientele of the two sets of data. The publishing figures

more closely match the holdings of smaller universities which

concentrate on nearly all subject fields in the English language,

The larger university and research libraries show greater varia-

tion from these percentages because of the influence of graduate

programs in select areas or stronger graduate faculties in some

disciplines. Correlations at the university level are subject

to these and many other influences.
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TEXTBOOK INFLUENCE

The data supplied in Table V-3 contain textbook titles that

are not usually purchased by academic libraries but that form

the basis for most of the undergraduate's reading (cf. Chapter

III), New titles and new editions of hardbound textbooks for

college use numbered 1540 in 1966 and 1650 in 1967 (Ref, 2, p.

63). No figures are available for paperbound textbooks, although

the actual number of units sold each year does exist. Hardbound

texts outsell paper texts 3.5 to 2. An estimate of 2000 new titles

or editions of college textbooks in 1967 seems conservative.

This critical core of literature might be viewed as an ad-

unct to a library collection and it is with this intention that

Table V'6 is presented; the data might help to place in perspec-

tive digital-storage possibilities.

TABLE V-6. Domestic college textbook sales, (Ref. 2, p. 81; and
the 2967 Annual Survey of Subscription Reference Book
Publishers, prepared by Stanley 8, Hunt 4 Associates
under the auspices of The American Educational Pub-
lishers Institute, April 1968. Figures include hard,
cover and paperback texts.)

Dollar sales An types Ayerage dollar
(millions) of textbook sale per

1955

1960

1965

1966

1967

$ 53.0

$ 96.8

$199,9

$239.6

$251.3

Average-NO.7'
copies per
student capitasales (%) student capita

29,1 $19.98 6.31

31.6 27.02 7.22

38.0 36.18 9.33

38.0 39.57 10,09

4Q.3 38,65 9.59-
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CHAPTER VI

EDUCOM LITERATURE-GRAPHICS STUDY

One of the most critical areas of consideration at the

EDUCOM fall conference in 1967 was the need to know exactly what

types of graphics were represented in the library collections.

Probably the single, most critical, technical question in storage

of textual material in digital form is that of the methods, means,

and possibilities of storing colored plates, half-tones, full tones,

line drawings, charts, Tables, and the thousands of vari, ions. A

basic first step seemed to be to identify those illustrations by

type and quantity in the context of a library in a teaching/re-

search university.

It was hoped that the printing/publishing industry and the

literature would provide some basic information derived from pro-

duction and statistical programs but the data could not be located.

Therefore, a survey was performed to collect the basic data in a

university library.
*

The study was conducted during the summer

of 1968 at The George Washington University Library; the summary

results are included in this Chapter, with additional charts and

details in Appendix; C. George Washington's extensive teaching

*
The survey was accomplished by a research/study unit of The

George Washington University and paid for by the Radio Corpora-

tion of America and the American Educational Publishers Institute.
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curriculum, with several doctoral programs, a large student body

in an urban setting, most probably offered us as representative a

university library collection as we could find. The student body

numbers over 18,000 and is spread through nearly all of the subject

disciplines, including professional law and medicine. The Library

collection of 320,000 volumes represents all major fields to some

degree.

SAMPLE

A structured survey with random sampling within subject dis-

ciplines was determined most appropriate and feasible. The Amer-

ican monograph title output for 1966 was used as a basis for de-

termination of subject categories and sample sizes. A S% sampling

each of monographs and periodicals was determined adequate, with

subject groups based on the Dewey Decimal Classification (Table

VI-1).

Numerous questions had to be answered and judgments made in

the structuring of the study. Consideration and adjustments were

made where necessary for such factors as books charged out, loca-

tions of material, actual count of monographs, actual count of

serials (or periodicals), definitions for monographs and periodi-

cals, reference and other special collections, translation of

Dewey Decimal Classification notations to Library of Congress

notations, and several similar less influential factors. (Details

on the structuring, the sample, and summation Tables are given as
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TABLE VI-1. Subject groupings and sample size for literature-
graphics study.

1966
Publi-
cation
base

Subject categories Monographs
5% Sample

Actual Survey Count`
Mono-
graphs
(vols.)

Period-
icals
(vols.)

650
900

1800
3900

General works (000-099)
Philosophy and
Psychology (100-199)
Religion (200-299)
Sociology, Economics,and

33

45
90

34

45
90

61

59
38

Law (300-369, 380-399) 195 195 308

1000 Education (370-379) 50 50 108

V
r

800
2900
23QJ

Languages (400's)
aSciences (500's)
aTechnology (600-609,
620-699)

40
145

115

40
169

146

58
203

172

1400 'Medicine (610-619) 70 84 61

2000 Fine Arts (700's) 100 100 62

2800 Literature (800's) 140

3000 Fiction (if classified, it
must be included in 800's) 150 290 103

3500 History, Travel, and
Biography (900's) 175 175 131

26950 1348 1418 1364

aDate coverage of 1960-1968; all others, 1950-1968.

bActual survey count in this Table is for the Types of Illustra-
tions sample. More volumes were examined than the original 1348
planned for both formats. Because of the invalidity of some data,

the sample size varies with the factor under discussion. The

largest sample of monographs is 1444 (type size) and 1405 for
periodicals.



TABLE VI-2. Percentage coverage comparison by classification of
Literature-Graphics Study and periogicals in the
Subject Index to New Serial Titles.

LGS NST LGS NST
% % % %

Class 0 Class 6

AC-AG 0.1 1.2 HJ 2.3 2.4
AM-AN 0.4 0.5 S-SK 1.1 5.8
AP 1.2 2.0 T-TX 8.9 10.5
AS-AZ 0.07 0.6 Z4 -661 0.3 2.5
Z665-9000 2.7 3.6 3.276 21-.2

475- 177,7 Class 6A
Class 1 QM-QP 0.7 0.2
B-BF 4.3 0.9 R 3.7 5.5

Class 2 Class 7
BL-BX 2.8 2 5

BH 0.07 0.0
Class 3 CJ & GV 1.0 2.0

GF-GT 0.3 2 2
M-MT 1.1 1.1

2.1 2.1
H-HE 6.1 12,3 mn
HG-HZ 4.4 7.0

41: 0.2. 0.2
TThr -4*

JA-JX 10.0 4.6
r.

Class 8
K 1.1 2.1
UV 0.6 0.9 P-PA 1.3 0.5

777 29.1 PG-PZ 6.2 3.9
Class 3A

L-LJ 7.9 4.7
Class 9

CB-CE 0.3 0.6
Class 4 CT 0.07 0.5
P-PF 4.2 0.7 D-DX 2.2 4.9
PG-PM 0.07 0.0 E-F 5.9 1.6

475- ZE7 G-GC 1.1 2.4
Class 5 T.T Mir
Q-QL 14.8 7.0
QR 0.07 0.0

14.9 77

aSubject Index to New Serial Titles, 1915-1965. Ann Arbor, The
Pierian Press, 1M7734 pp.
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Appendix C.) The oversized materials at George Washington are

segregated for economy of shelf space as they are in most large

libraries. Volumes over 1114 in. high were shelved separately;

these constituted such a small portion of the collection that

their influence was minor and they were not surveyed. The reserve-

book collection at George Washington was mostly on the regular-

collection shelves during the sampling period, so no special study

was made of that rotating special collection.

A translation and classification program had to be worked out

for the periodical titles because the sample collection was ar-

ranged alphabetically by journal title and had no subject organiza-

tion. A random sample was made on an alphabetical basis and the

titles then classed in the broad subject categories originally

established. Although the same sample size of 1348 volumes was

used, the periodicals could not follow the monograph production

figures. The sample size was adjusted to assure a valid repre-

sentation in subject fields. Entries in the Subject Index to New

Serial Titles (NST), 1950-19651 which are recent, comprehensive,

world-publication figures, were tabulated by subject categories

and compared with like classes from the Literature-Graphics Study

sample. The Subject Index to NST has 193,000 serial or periodical

titles spanning one of the most prolific serial-publishing per-

iods, thus providing a most meaningful and realistic basis for

comparison. Table VI -2 indicates the remarkable similarity of our
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Literature-Graphics Study (LGS) percentages to those in the Subject

Index to NST.

The data sheets for the 2600-volume sample were designed to

collect basic data on six features:

(1) types of illustrations;

(2) type size used;

(3) page size;

(4) publication date;

(5) language;

(6) number of pages.

The first two elements of data were the prime reasons for the

study since these data for a library collection could not be lo-

cated and they are necessary for consideration of any detailed

planning toward digital storage. The other data elements were

gathered as verifications of the sample, to show any trends, and

to aid in possible correlations.

Summary Tables and characterizations based on these data have

been prepared. More-detailed figures are in Appendix C.

Classes 0 through 9 correspond to those subject categories

listed in Table VI-1. A more complete classification breakdown is

provided in Appendix C.



Class Includes These Subjects

0 General works, reference tools, indexes, libraries,
library science, and bibliographies

1 Philosophy, logic, metaphysics, and psychology

2 Religions and theology

3 Social sciences, including anthropology, zanners and
customs, economics, transportation, finance, sociology,
political science, government, law, and military and
naval sciences

3A Education

4 Philology, linguistics, and languages

Science, including mathematics, astronomy, physics,
chemistry, geology, natural history, botany, zoology,
bacteriology, and biology

6 Engineering, technology, commerce, agriculture, book
industries, and trade

6A Medicine and health sciences and physiology

7 Fine arts, including sports, music, graphic arts, paint-
ing, architecture, sculpture and photography.

8 All literature, including fiction

9 Civilization, antiquities, history of all countries,
places and people, geography and typography

TYPES OF ILLUSTRATIONS

Four categories of illustrations were determined adequate for

the purposes of this study. Although there were disagreements on

the basis of the definitions and samples used, these proved few

and insignificant to the total sampling.
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-1. Line Illustrations Graphic representations of material

objects, areas, or life forms in which boundaries are depicted by

black lines on a white surface, and in which surface aspects may

be depicted by solid or multiple-line areas in either solid black

or shadings of gray. In those cases where black occupies more

area than white, the criterion is that the black has been imposed

on the white rather than vice versa.

2. Graphs and Charts Black and white representations in

which one factor is matched against one or more other factors

within a planar framework on a comparative basis to show growth,

decline, rate, or other forms of change. Representation may be

by lines of solid or shaded areas of black on white.

3. Half- or Full Tones Photographic representations that

are reproduced through use of normal black and white negative

film cr positive; also included are nonphotographic representations

in which a significant area of the surface has been masked or

screened to the extent that the shading thus produced is vital to

the communication of information.

4. Color Illustrations Graphic or photographic representa-

tions in which color forms an integral part of the content; combina-

tions of black and white (or grays) are excluded.

The surveyors were taught to examine and identify each tape

of illustration on a page and the amount of page space that each

type of illustration occupied. Registrations were made in minimum



increments of eighths (e.g., 3/8, 8/8, 1/8, etc.) for each illus-

tration; observation was visual. The one-eighth totals should be

viewed as less than absolute, although the control and checks on

the sampling seemed to verify that such a relatively small-size

registration provided a more correct magnitude of measurement.

Two different types of illustrations on the same page were recorded

as distinct and unrelated items. It is not possible to get a count

of the number of pages that did or did not have illustrations, ex-

cept when the pages were completely covered with one type of illus-

tration. Therefore, we have a registration of the incidence of

each type of illustration and the size of that illustration for

each volume. These tabulations show for 1364 periodical volumes

a total of 160,249 illustration incidences as compered to 56,212

in 1418 monographs. Book publishing in toto would appear to be

one-third as graphic.

Advertisements in periodicals proved a vexatious question.

The possibility of digital storage of advertisements seemed less

likely from an economic viewpoint than in a periodical volume on

a library shelf, where much advertising has been removed before

binding. Initially, the advertisLig illustrations were recorded

separately from the nonadvertising materials for those periodical.

volumes in which the advertisements were bound. This proved an

unwieldy undertaking and advertisement counts were stopped after

125 volumes had been surveyed. Those records can be made available
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FIGURE VI -!. Full-page and half-page incidence as a percentage
of all illustration incidences within its class.

and analyzed. Variations in the number and types of illustrations

would be numerous as compared to what has been surveyed and re-

ported here.

Incidences are used as the basic means of comparison. It

could be surmised that many more instances of one size of line



U.

drawing is apt to be used in certain situations than others. This

is, of course, true, although definitive percentages were not com-

puted; actual counts are recorded in Appendix C. Figure VI-1 gives

a pictorial representation that identifies those types of illustra-

tions constituting a half-page or more.

The comparison of percentages of monographs and periodicals

that show incidences of specific types of illustrations (Figure

VI-2) leads to the conclusion that periodicals have nearly twice

as many graphics as monographs, regardless of the type of illus-

tration. Some specific subject fields, of course, tend to weight

the scale, making the contrast less dramatic in select subject

areas. Figures VI-3 through VI-5 sharpen this picture for us.

It should be noted that the fields of the natural and pure sciences,

along with the technologies or applied sciences (Classes.5, 6, and

6A), have a heavy influence on any composite figures. For example,

66% of the total incidences in monographs are con-
centrated in Classes 5, 6, and 6A even though these
Classes constitute only 28% of the volume count.

Likewise, 56% of all incidences in periodicals are
also in Classes 5, 6, and 6A, the volumes for these
Classes being 32% of the sample.

No other groups show this marked influence and only slight varia-

tions among themselves.

Table VI-3 indicates the relative importance of each illustra-

tion type. Colored illustrations appear to be cf little total

statistical significance when compared with the other illustrations.
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FIGURE VI-2. Percent of monographs and periodicals containing
illustrations. The Figure mould read thus: 30% of all mono-
graphs had a minimum of one line illustration; or 70% of all
monographs had no incidence of line illustrations. The sample
is the same in all four cases; therefore, each illustration is
shown in a discrete relationship to the sample.

The immense number of incidences in periodicals would appear to be

a function of the number of pages rather than a higher ratio of use,

since the incidences per page for three of the types of illustra-

tions are very nearly the same.
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classes.

No attempt was made to determine how many volumes showed no

illustration of any type. Judging from the data in Fig. VI-2, the

actual incidence frequencies, and the pulling together of the two

formats on average incidences per page, we might reasonably
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TABLE VI-3. Average incidences per volume by type of illustration.
Average is computed by dividing all recorded inci-
dences by all volume counts having incidences for the
specific type of illustration. Median ranges of 251-
300 pages for monographs and 501-599 for periodicals
were used to compute illustrations per page.

Monographs

Av/vol. Illus./each
10 pp.

Periodicals

Av /vol. Illus./each
10 pp.

Line illus. 38 1.4
Charts, Graphs,

Tables 31 1,1
Half- and full

tones 33 1.2
Color. illus. 8 0,3

36 0.7

72 1.3

81 1.5
27 0.5

4=fam,=11,IIIMMI111.111.111MMINIRIO//11/1,

Most of the other indicators in the Figures are easily inter-

preted and tend to correlate with general knowledge of publishing

and collections within a university library. For example, Class

7 monographs (Fig. VI-4) show a decided jump in incidences of

colored incidences of colored illustrations; Class 7 is Fine Arts

and the increase is easily understandable.

SIZE OF TYPE

The second most critical question in the survey is that of

printing type. Although there are several questions involved,

only the range of type sizes was surveyed. Probably of equal

importance is the question of type face. This problem was consid-

ered of such difficulty for digital storage that an arbitrary
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solution would have to be involved. Because that solution would

not be greatly aided by more data and because the gathering of

the data would be so expensive, it was ruled out of consideration

in the survey.

Type sizes are of vital importance to the digital concept and

this graphics study has given us some useful data. The surveyors

were asked to locate the smallest as well as the largest type size

in each volume that they surveyed. Since these two are often found

in footnote material and the title, the initial measurements

were easy to get and to check as each page was examined. Measure-

ments were made in type points for the smaller range and at the

upper in inches, which were later converted to points. It seemed

unduly cumbersome and of little need to have the surveyors use the

appropriate point chart for each type face and font, so a common,

median size was chosen as a standard. The smallest point size was

the'most difficult to measure exactly. Because of this, the 4-

point and 5-point counts were merged in the final count.

Tabulations in Figures VI -6 through VI-8 (more details in

Appendix C) are grouped in a scale showing the smallest-type regis-

tration in a volume ranging from 4- and 5- to 10-point; the larg-

est runs from 10 to slightly over 100 points. The largest-type

tabulations are in groups of fives, which were considered adequate

for this study alid more tolerant of errors in large-type measure-

ments.
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Several relevant and less obvious observations should be

noted-

1. The past assumption that 6-point type would be the small-

est critical type size seems to need reassessment. Monographs
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with 4- to 5-point type size were only 3% of the monograph sample,

However, 25% of the periodical had 4- to 5-point type t.

2. Eight-po:nt in the monographs constituted half of all of

the smallest types recorded. This is also the monograph, median,

as contrasted to 7-point for the periodicals. The 6- to 8-point

type range for smallest type includes 83% of the monographs; the

range must expand to 4- to 8-point in the periodicals o achieve

a comparable 86% coverage.

3. In the largest type-size registrations, the spme expansion

is evident in the periodicals; 80% of the monographs fell in the

10- to 39-point range, but to cover an equal portion of periodicals

the range is 10-59 points.

4. There seemed to be no preponderance of large or small type

within any subject classes; the distribution appears to be random.

S. The wider variation of type size is a featurq of period-

icals and not monographs. The use of larger sizes might show a

positive correlation with the size of the periodical, which is

grea,:er on the average than that of a monograph. The heavy use of

smaller type size is probably less well understood; op possible

explanation is the economic need for compactness. Thyre is little

doubt that parameters for type size in a digital form will prob-

ably be dictated by the periodicals.

6. The largest-size median does not increase in either format

until the smallest size gets to 8 and 9 points; then there is a
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decided jump. With the smallest type size of 10 points, the cor-

related largest-type median drops in both formats to 20-24 points.

This reversal of a trend appears to be the result of several in-

fluences rather than a single one.

PAGE SIZE

The title page served as the standard in all works; the out-

side-dimensions of the volume were not taken. Page size is a more

realistic measurement for the concept of digital storage than the

covers, although the latter might provide the more useful data for

a photostorage system.

Pages were measured for height (depth) and width. Height is

the distance up the spine of a book as it stands vertically on a

shelf. The data in the following Tables uphold fairly well the

rule of thumb of book size, being in a ratio of 2:3, width to

height. That is, for a page that measures 6 inches wide, the

height will be 9 inches. This 2:3 ratio applies to 78% of the

monographs surveyed but to only 64% of the periodicals.

Tabulations were made in half-inches, except at either end

of the scale, where they were enlarged to cover a whole inch or

more. Therefore, medians and other figures are cited within half-

inch intervals. The monograph sample size was 1395 volumes; the

periodical, 1359. See Table VI -4.

The segregation of books in libraries by size for economical



TABLE VI -4. Range and medians for page heights and widths (in
inches and tenths of inches).

Page width

Periodicals Monographs

Page height

Monographs Periodicals

9.5 -10.9 8.5 - 9.4 High 11.0 -11.4 13.5 -13.9
6.0 - 6.4 5.5 5.9 Median 8.5 - 8.9 9.5 9.9
4.0 4.4 3.5 - 3.9 Low 5.0 5.4 5.5 - 5.9

shelf utilization was previously mentioned. The two-size standard

for the monographs is evident, with the top height at just under

111/2 inches; the periodicals are in one shelving sequence, with a

very high maximum. As the data here and in other surveys sholf,

periodicals tend to run between 1 and 111 inches larger in both di-

mensions. It is unlikely from the sample and the evidence that

the segregation had any influence on the median results.

84% of the monograph volumes' page width ranged between 41/2

and 61/2 inches; the height range from 7 up to 10 inches included an

equal percentage. Comparable figures for periodicals covering

78% of the sample are 414 up to 8 inches in width and 81/2 up to 11

inches in height. The height-range variation is slight betwepn

formats, but the periodicals show half again as large a range in

width. An inordinate number of oblong periodicals might have

accounted for this width variation but there' were only 18 peni-

odical and 13 monograph oblongs. See Figures VI-9 and VI-10.
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The Class totals were examined and checked for any special

influences or deviations from the medians. The variations by Class

in either format are rare or, when they exist, are only slight, as
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with monographic Class 7 (Fine Arts), where the median for both

dimensions is li inch larger. The slightly larger art books in

Class 7 account for this slight variation. Class 9 (History and
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Area Studies) could be expected to be somewhat below the median,

but it wasn't. Only in Class 6 (Applied Sciences and Technology)

of periodicals was there a major deviation, where the median was

about 114 above the total periodical median.

PUBLICATIC DATE

Cutoff dates were employed in structuring the survey, as ex-

plained at the beginning of this Chapter. The rationale for this

decision is explained by the obsolescence of literature (see Chap-

ter IV) and by the concept that any digital-storage devices prob-

ably could not be concerned in tests, or, finally, with material

that is essentially dead. The date of 1950 was established as the

terminal date, except for Classes 5, 6, and 6A. The data presented

here specify which period is being discussed.

Surveyors were instructed to use the latest copyright date,

in volumes having one, or else the title:page date. Registration

was made only for the total year, not the months within it. Bound

periodicals covering more than one year of publication were counted

for each year, since the date of the material is the relevant con-

sideration. This accounts for the 1848 date incidences for per-

iodicals even though the volume population is 1364.

The relevance of these publication-date data is questionable.

since the influence of date or trends in publishing cannot be eas-

ily correlated with other factors. Publication date in a single-

sampling environment is subject to many variations; for example
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the university's buying policies are to some degree reflected in

the collection holdings and have a subtle influence. A lean fiscal

library year might result in lean holdings in that year that are

not later made up. These possibilities seem not to have greatly

influenced the data, although no rigid testing has been done.

The near-perfect shadowing of the medians in seven of the

Classes may be the result of several influences also. The pattern

would seem to be free of an overweighting, which could account for

any of the unexpected variations. For example, Class 6 should be

as up to date in periodicals and monographs as its closely related

subject Classes 5 and 6A. The drop in both formats must reflect

moreso the nature of the sample collection than any other func-

tion. Therefore, the data probably can serve only as a reference

point from which the other functions can be viewed. See Figures

VI-11 and VI-12.

LANGUAGE INFLUENCES

Decisions on language will be important to a digital-storage

experiment in some subject disciplines, although few. As was

shown in Chapters III and IV, the use of foreign-language materials

within libraries seems largely limited to language or literature

studies. This finding is borne out by the George Washington Uni-

versity Library collection as well. Figurp VI-13 indicates the

very heavy preponderance of English-language materials in both

monographs and periodicals.
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The population size of both formats was essentially the same

(1405) but a larger registration of languages in periodicals was

not. This resulted from recording from a periodical each language

that constituted a minimum of a quarter of the pages.
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Essentially, Classes 4 and 8 (Languages and Literature) change

the proportions exceptionally, as might be expected. Of the 166

foreign-language monographs surveyed, 121, or 75%, were in these

two Classes. Of the 301 foreign-language representations in per-

iodicals, 107, or 34%, were in Classes 4 and 8. Removing the for-

eign languages in these two Classes from the overall totals, the

English-language percentage increases to 88%-95%. The greater

frequency of foreign languages in periodicals than monographs,

small though it is, is recorded in Classes 3 and 5 (Social Sciences

and Pure Sciences).

The language question may appear to be a relatively minor

problem but it has several vexing questions, the prime one being

diacritical marks. Acceptance within the academic community of

foreign-language material in any form must meet this question and

solve it, or else the effort may be wasted.

NUMBER OF PAGES

Storage devices will be concerned with the number of pages in

a volume witain select subject disciplines and by formats for opti-

mum economics. This survey may help with those decisions. The

exact pages of a volume were recorded for a sample of 1400 mono-

graphs and 1362 periodicals. Tabulations were made in 50 -page

units through 499, by hundreds or two hundreds beyond. The measure-

ment is, therefore, more precise up to SOO pages.
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Tile median for monographs is precisely at 300 pages; the per-

iodical page median falls almost exactly in the middle of the 501-

599 range. This wide variation between the two formats would not

be surprising to most library administrators, although the period-

ical median might be slightly higher than some would have antici-

pated. The composite median for the two formats falls near the

upper level of the 401- to 450-page range. Three subject Classes

(5, 6, 6A; Pure Sciences, Technologies, and Medicine) in both

formats show the same increased median above that of their respect-

ive formats. In the monographs, they range from 301 to 350 pages

and in periodicals from 6Q0 through 799. This similarity would

tend to substantiate the conclusion that the literature of these

subject fields has more pages per volume than other literature

subjects. See Figures VI-14 and VI-15.



CHAPTER VII

IMILAIATEIMALRECOMMENDATIONS FOR ACTION

1

This study began with the postulate that the industrial and

equipment technologists for whom it is primarily intended need not

make a special study of current technology and its applications.

The recommendations in this Chapter, therefore, do not speak

directly to the technology except to place its current status in

proper relationship to the library and book environments, Thus,

recommended action in one area may need to be diminished or magni-

fied, depending upon the judgments that a more intimate knowledge

of the technology makes possible. Also, there are several social

questions that have not been addressed in this report but that must

be measured when serious consideration is given to specific areas

of expe.._mentation or development.

Of paramount concern are the legal and copyright limitations

and responsibilities in reaching tht textual digital-storage state

and supplying copies from it. They take on a significance that

will have to be addressed and considered in advance of any experi-

ments, A final digital-storage system that excludes copyrighted

materials seems improbable and economically questionable, although

social and technological approaches might be tested realistically

with uncopyrighted literature. A basic assumption on this point is

inherent !n the concept of this report. That is, the sponsors of

VII-1



any future endeavors and the commercial publishers must reach agree,

ment prior to major developmental or experimental work.

A related question not addressed in this report is that con-

cerning the photocopying or reproduction now done by libraries or

other agencies. A recent, extensive report' gives statistical detail

and analysis of copyright observance and photoco?y practices in

college and university libraries. The circulation and use figures

presented in Chapter IV do not reflect the burgeoning use of photo-

copying; its influence, however, on the economics and ultimate use

of a digital - storage mode may be considerable.

The political aspects of organizing the iaformation, library,

and educational communities to give support to any possible experi-

mentation and development have been left out of this study. Active

participation within the education community, proprietary require-

ments of industrial sponsors, and the private nature of some infor-

mation may create an atmosphere in which a coordinated effort is

difficult. The importance of political considerations arises when

management decisions are made to proceed.

Current technological capabilities of achieving a viable

digital-storage scheme are paralleled by economic problems. Not

only are the developmental and experimental costs high, but imple-

mentation, even in a limited manner, requires the best financial

talent under the best of arrangements. The problems of balancing

the economics of copyright requirements, data inputting, develop-
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inent of machinery, and the experimentation must be realistically

met. The a priori assumption that they will be solved must now

be addressed.

REVIEW AND SYMPOSIUM

The detailed information in this document has been included

to make possible a determination of which aspect, area, character-

istic, or format is best for the testing of equipment, procedures,

or technological limitations. Therefore, recommendations have not

been made concerning the user, subject disciplines, literature

formats, library-collection growth, or the multitude of other

factors that may offer the greatest potential success, as these can

easily be identified and matched after the technological question

to be tested is determined. The recommendations that are given

concern the immediate need for action.

The prime decisions now are procedural and organizational.

The first step is to have this document studied by technol-

ogists who can match ultimate needs against experimentation needs

and the technology available. This can probably best be accom-

plished in a confined and select community of people.

Recommendation 1

. . . that EDUCOM and the organizers of the 1967 conference identify

15 or 20 technologists interested i4 and competent to discuis and

match technological capabilities with the data in this document.
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To the technologists, add an equal number of educational adminis-

trators and closely aligned goverpment and society representatives,

Eight to ten librarians from academic institutions should be

selected also, making a group of approximately SO persons.

. that gDUCOM take the lead in marshalling the talents of this

diverse group, There must be a thorough understanding and dedica-

tion to the concept that the method of achieving the end product

is far too great for any but a joint and concerned effort.

Recommendation 2

.that =COM Pirm-a Planning Committee chosen from the group of

SO (or even in advance of the naming of the participants) with no

more than six members. The Planning Committee is to concern itself

with the next steps in the process, which would include determina-

tion of immediate actions and implementation of them. Its initial

decision would be to proceed or not to proceed with additional work

on the digital. concept.

Recommendation 3

. . that the Planning Committee arrange a two-day workshop

during which the most pertinent questions identified will be ad-

dressed and discussed, the format to include

(1) a brief period for clarification or extension of data in

this documcat;

(2) a series of carefully directed, invited papers on the



pressing technological questions. These should not be

state-of-the-art reviews except for unpublicized equip-

ment or techniques that hold tremendous potential appli-

cation;

(3) a minimum of one day should be devOted to achieving the

objectives of the workshop

to determine if developmental or experimental work
should proceed,

to determine which jobs are most important and immedi-
ate,

to determine how the special tasks are to be appor-
tioned, and

to establish a coordinating, governipg body to direct
the continued efforts.

Recommendation 4

. that the group of SO establish the principle that consensus

of the participants must be reached on the philosoph4.cal, opera-

tional, experimental, and research schemes.
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Humanities and Arts

APPENDIX A

SUBJECT:GROUPINGS

Pure Sciences

Astronopy
Bacteriology/Microbiology
Chemistry
Genetics
Mathematics
Physics
Psychology

Applied Sciences and Technologies

Engineering
Medical Sciences (including Par

chiatry)
Airicultura1 Sciences
Architecture

Natural Sciences
Botany
Zoology
Entomology
Geology
Earth Sciences
Biology

Philosophy
Religion
Linguistics and Philosophy
Literature
Languages
Classics
Fine Arts
Applied Arts
Theater
Music

Social Sciences

Education
Sociology
Anthropology and Ethnology
Mythology

.
Folklore and Popular Customs
Statistics
Economics
Political Science
Law
Geography

History and Area Studies

The Americas
Europe
Africa
Asia
Australia and New Zealand
Oceania
Arctic and Antarctic
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APPENDIX B

DR. ARIDAMAN K. JAIN'S REVIEW OF USE STUDIES

This Appendix is intended to serve as a thorough summary or

review of several statistical use studies in the academic commun-

ity. It serves as additional data to Chapter IV. Dr. Jain pub-

lished this review as Appendix A of his Report on a Statistical

Study of Book Use . . . , issued in 1967 by the Library Operations

Research Project of tne School of Industrial Engineering and The

University Libraries of Purdue University. That work was in par-

tial fulfillment of the doctoral degree and supported by a Nation-

al Science Foundation grant. (The entire document is available

from the Clearinghouse for Federal Scientific and Technical In-

formation as PB 176525.)

Dr. Jain, The School of Industrial Engineering, and the

Purdue University Library graciously acceded to EDUCOM's request

to reproduce the entire Appendix as supplementary data for this

report.
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REVIEW OF USE STUDIES

Many librarians and research workers have been interested in

studying the usage of books, journals, and library facilities. Accord-

ingly, a large number of investigations have been carried out at uni-

versities, colleges, public libraries, industrial libraries, and other

institutions. Davis and Bailey (1964) prepared a bibliography of 438

different use studies conducted up to the year 1963. Deweese (1967)

has supplemented the Davis and Bailey bibliography by adding 109 use

studies nest of which were reported since Davis and Bailey's publica-

tion. While going through the published library literature and also

the unpublished theses available in the University of Chicago Library,

the author found 81 use studies: 45 published research investigations

and 36 unpublished M. S. or Ph. D. theses. Thirty-Seven published re-

search investigations and 22 theses out of the above 81 use studies are

included in the bibliographies of use studies prepared by Davis and

Bailey (1964) or Deweese (1967). Thus, 27% of the 81 use studies found

by the writer are not included in the bibliographies 'of use studies.

On this basis, the writer estimates that the total number of published

and unpublished studies concerning the use of books or library facili-

ties is well over 700.

The fact that a very large number of use studies have been carried
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out is certainly indicative of the general interest and the importance

of use studies among librarians in particular and research workers in

general. Unfortunately, most of the usage studies do not go beyond the

presentation of a summary of the data collected. Those few use studies

where mathematical models are formulated for the description and predic-

tion of use of books are reviewed in Chapter I and Appendix B. This

Appendix reviews most of the use studies which are comparatively more

comprehensive and scientific.

1. Usagg Studies Before 1950

Several usage studies were conducted before 1950, most of the im-

portant ones published will be reviewed here. Adams (1933), Armstrong

(1938), Butler (1939), Carnovaky (1932), Cross (1943), Fussier (1948),

Gosnell (1943), Johnson (1937), Logsdon (1942), Nictlarmid (1934)0 and

Todd (108) wrote unpublished theses (mostly Ph. D.) connected with the

use of books or library facilities. The review in this section is con-

fined to such vwsions of these as were published -)r to other published

studies.

The earliest published study was conducted by Ranck (1911). He

employed a number of boys to go over the shelves of the circulation de-

rartment of the Grand Rapids Public Library during the Christmas vacs-

tion and in early January 1911, noting from the book slips the dates

of last use. The total number of volumes was 64,162. Ranck found that

over 20 'the volumes were not used for the last two years or more,

and about 1% of the volu mes did not experience any circulation during

their entire history. The details are shown below in Tables A'1 and

A-2.
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Table A-1

Distribution of "Not-Used" Books by Ember of Years Not Used

(based on Ranck's data)

Period of No Use
(Years) Number

2 3585

3-4 3623

5-6 1888

7-8 1096

9-10 877

11-12 593

13-14 475

15-16 310

17-18 137

19-20 62

21-22 47

23-24 611

Since Acquisition

2 or More

614

13,373

Book9

5.6

5.6

2.9

1.7

1.4

0.9

0.7

0.5

0.2

0.1

0.1

0.1

1.0

20.8



131

Table A-2

Distribution of All and "Not -Used" Books by Class

(based on Randk's data)

pre Class Volumes in Books Not Used Sine- 1908 or Before
of Books Library

Number

000 3057 691 22.6

100 1162 25o 21.5

200 30e3 693 22.9

300 4333 1226 28.3

400 1226 95 7.7

500 4785 911 19.0

boo 2667 543 20.4

700 2236 347 15.5

Boo 6447 1394 21.6

900 17227 44o7 25.6

Fiction and 17999 2e16 15.6

Unclassified

Total 64162 13373 20.8



132

It must be pointed out that it is quite difficult to make much

sense out of the data shown above in Tables A-1 and A -2 because there

is no information given on the date of acquisition of the books in the

library collection. For example, the class D. D. C. 400 may have had

more recent books than other classes and this may explain why the per-

centage of "not used" books in this class is the lowest. However, con-

sidering that this study to identify "dead" books was conducted as early

as 1911, one may regard this investigation as a serious beginning.

Enrich (1933a, 1933b) reports two studies on "students use of the

library." The first study is based on the use of books in the Univer-

sity of Minnesota Library during one week in the fall quarter of 1930.

The data was collected by saving call slips.

In his first study, Enrich found that about 30% of the books with-

drawn from the circulation department during the week were in the field

of literature. Approximately one-half of this number were in English

literature and one-half in American literature. History ranked second

with slightly more than 12% of the total number. Economics ranked

third and philosophy fourth. The circulation in all of the other fields

was less than 5% of the total.

While the above analysis is based on call slips only, for reserve

books &rich obtained the total number of books for each subject on

reserve as well as the withdrawals during the week of study. He com-

puted the ratio of withdrawals to the total number on reserve as shown

in Table A-5. This table illustrates the weakness of studying with-

drawals only. Considering the percent of withdrawals, one may conclude

has many investigatore seem to conclude) that reserve books on
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Education are used more heavily than those on Economics, Psychology, and

Sociology, while just the opposite is true if one considers average use

per book.

Table A-3

Use of Reserve Books by Subject (based on Eurich's data)

Subject Number of Books ___yithdraw9ALT Ratio*
on Reserve Number

History 1652 2241 28.0 1.36

Education 1397 1238 15.4 0.89

Economics 882 957 11.9 1.08

Psychology 397 745 9.3 1.88

Literature 919 615 7.7 o.67

Sociology 426 517 6,5 1.21

Other 1400 1698 21.2 1.21

*This is the ratio of number withdrawn to total number on reserve.

Eurich's second study is concerned with the seasonal variation in

the use of reserve books in the University of Minnesota Library. A

complete summary of all the books that had circulated in the reserve

room during a period of seven quarters during 1928-31 was obtained and

the average daily circulation in hundreds of volumes is given as shown

in Table ,A-4.
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Table A-4

Average Daily Circulation in Hundreds of Volumes in the Reserve
Department, University of Minnesota Library (based on Ehridh's data)

Year
Week of Fall Quarter

1 2 3 4 5 6 7 8 9 10 11 12

1928-29 8 14

1929-30 7 14

1930-31 7 14

1928-29 8 16

1929-30 10 15

1928-29 9 13

1929-30 9 13

14

14

16

16

17

16

15

14

12

16

14

16

14

13

13

13

13

14

12

14

13

9 10 12 12 13 13 7

12 10 13 12 15 15 4

12 13 13 13 15 15 8

Winter Quarter

13 13 13 14 14 10

10 11 12 13 15 9

Spring Quarter

11 12 11 11 13 7

11 11 11 13 11 7

On the basis of the data shown above, Ehrich infers that the pat-

tern of circulation of reserve books is approximately the same for each

quarter of the two or three years for which data is available. He says

that there is a rise in circulation just before the mid-term examination

and again before the final examination. He points out that the data on

seasonal variation is very essential for arranging things so that the

members of the library staff may serve where they are needed most.

Carnovaky (1933) reports a study of the use of books in a dormitory

library of the University of Chicago during the school year 1931-32.

There were 1390 volumes in the dormitory library and the per capita



circulation during the year 1931-32 was as follows:

Quarter

Autumn

Winter

Spring

Amber of Per Capita
Residents Circulation

265

260

235

4.86

4.30

3.60

135

Carnovsky divided the students living in the dormitory into three

groups (i)Freshmen, (ii)Upperclassmen, and (iii)Graduate students, and

studied their use of the library separately. The 103 freshmen living in

the dormitory for one or more quarters used the optional titles (placed

on open shelves) for various courses as shown in Table A-5. Carnovsky

concludes that the amount of reading done by freshmen is disappointing.

He says that in the case of each course, were it not for a few indi-

viduals who have read somewhat extensively, the average number of books

borrowed would be altogether negligible. As in the case of freshmen,

he presents data on the use of optional titles by upperclassmen and

graduate students.

Table A-5

Total. Number and the Number of Titles Used by the Type of Course
(based on Carnovaky's data)

Type of Number of
Course Optional

Titles

Number of Titles Used

0 Once Twice Thrice Four 12,12.2razt
Times Times Times

Humanities 168 68 45 30 11

Social Sc. 122 81 21 12 6

Biological
75 28 23 12 3Science

Physical Sc. 9 0 1 0

5 9
2

14

1

0

5
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Gaskill, Dunbar, and Brown (1934) conducted a study of the use of

the Iowa State College Library. The purpose of their study was to as-

certain the extent and nature of the use of library books. They counted

all students entering the library, conducted personal interview and

collected call slips for all books used in she assigned reading roan on

certain days during winter quarter of 1933. They found that on the

averabe day 47% of the students (out of 3384) visited the library and

Checked out 981 books. Of these 981 books, 348 books were withdrawn for

home use and 633 books were from the reserve collection to be used with-

in the building. The largest number of students entering the library

during a one hour period was 365 from 2:00 to 3:00 p. m. on Sunday. The

next most popular hour was 8:00 to 9:00 a. U6 Monday - Friday with a mean

of 230. Table A-6 on the following page shows the distribution of stu-

dents visiting the library by the purpose of they visit: "Assigned

Reading" (46%) and gorking out PrcUems" (25%) accounted for 71% of the

visits. It is interesting to note that 'assigned reading' was more

popular among women students than men students. About 6% of the stu-

dents came only to study their own books.

Out of the 1042 students interviewed, 87 (or 8%) students failed to

secure the material desired. The reasons are shown below:

Reason Percent of Students Failing to
Obtain Desired Material

Checked out to others 60

At bindery 1

Book not in library collection 12

Desired information not available 8

in the books examined
Books not accounted for 5

Other 14
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McDiarmid (1935) studied the use of books in seven college librar-

ies in the North Carolina Area, during the spring semester of 1932-33

with respect to the following four characteristics (i) sex of the user,

(ii) class of the user, (iii) scholarship of the user, and (iv) envi-

ronment of the institution. He found that women read more heavily than

men. The average number of titles borrowed during the spring semester

was 22.17 and 13.17 for Warren and men respectively. Freshmen and sopho-

mores borrowed fewer books than junior and seniors as shown below:

CiftS8 Number g Group Average Number of Titles Borrowed

Freshmen 747 15.75

Sophomores 619 16.06

Juniors 465 19.31

Seniors 448 22.00

Meriarmid found that good students tend to borrow, on the average,

more titles than poor students:

Grade Average Number in Group, Mean Number of Titles Borrowed,

3.60-5.00 1411.7 22.65

2.60-3.59 1123 19.10

1.60-2.59 644 16.61

0.20-1.59 64 11.56

A comparison of the average number of titles borrowed per student

for the seven institutions revealed significant differences. In fact,

Naiarmid says that institutional differences outweigh those of sex,

class, and scholarship. He concludes that institutional objectives,

methods of instructions and provisions for library service are more
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important in determining the extent to which students use the library

than such factors as the distribution of the student body by sex and

class groups.

Stieg (1942) reports a study of the use of the Hamilton College

Library conducted during 1938-40. He found that students consistently

withdrew more books during the second semester than during the first as

shown in Table A-7. Stieg mentions two factors which may cause heavier

use during the second semester: (i) term papers, special reports, etc.

are usually due during the second semester; (ii) more advanced courses

are offered during the second semester. He points out that if heavier

use during the second semester is common to many institutions, figures

for the academic year cannot be based on samples made during one semes-

ter only.

Stieg also presents his results using median number of titles as a

measure of use. Classifying the books as "curricular" and "noncurricu-

lar", he gives the extent of use of these two types of titles separately

for the four classes of students.

Stieg (1943) collected data for one more year from the Hamilton

College Library and analysed the use of books for three years (1938-

1941) by the date of publication. He found that about 80 -811% of the

titles circulated by Hamilton College Library were published after 1900

as shown in Table A-8.

Stieg also found that the majority of the books which circulated

more than once were published after 1930. Tabulating the results

separately for each subject, he concludes that most of the subjects

follow the overall pattern shown in Table A-8. Stieg says that a study
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Table A-7

Mean Number of Titles Withdrawn by Class and Semester

(based on Stieg's data)

Class

Mean Number of Titles Withdrawn Per Student

1938-39 1939-40

(361 Students) (418 Students)

Sam. I Sem. II Sem. I Sem. II

Freshmen 3.72 7.84 2c90 5.32

Sophomores 5.83 10.51 6.97 8.35

Juniors 8.82 12.58 10.97 16.05

Seniors 10.49 13.79 12.13 18.67

All 7.22 31.18 12.10 20.10

of the use of book collection at Hamilton College Library reveals facts

whose usefulness more than justifies the time and energy that vas spent

in collection of data. He adds that these facts are especially valuable

in deciding how much money to spend on the purchase of what books.

Davidson (1943) conducted a study of the use of books in Millen-

berg College Library during September 1942. He confined his study to

2131 books added to the main book collection during September 1, 1940 -

September 1, 1941 and studied their circulation during two year period

from September 1, 1940 to September 1, 1942. He found that 45% of

these 2131 books circulated one or more times during the two year period.
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Table A-8

Percent Titles Circulated by Year of Publication

(based on Steig's data)

Year of
Percent of Titles Circulated jn Year

Publication 1938-39 1939-40 1940-43.

1940-41 0.3

1930-1939 41.0 35.1

1920-1929 21.3 22.5

1910-1919 12.3 14.2

1900-1909 9.0 10.2

1890-1399 5.9 6.4

1880-1889 2.5 3.2

1870-1879 1.9 1.7

1800-1869 2.1 3.3

1500 -1799 0.3 0.3

Not Available 3.7 2,8

Total 100.0 100.0

5.1

35.8

22.2

11.5

9.5

5.1

2.7

1.8

3.o

0.3

3.0

100.0

Percent circulation for different classes are shown below:

Class Number of % Titles
Titles Circulated

General works 17 35

Philosophy 61 66

Religion 214 37

Social Sciences 302 38

Philology 63 24
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(Continued)

Class Number of % Titles
Titles Circulated

Science 220 60

Usef 111 Arts 136 38

Fine Arts 77 60

Literature 479 38

History 397 39

Fiction 165 84

Total 2131 45

Of the above 2131 books, 995 were gifts. These gift books were used

much less than the purchased books as is shown below:

Type of Number of Number of Average

Hook Titles Circulations Circulation

Purchased

Gift

Total

1136

995

2131

2887

996

3883

2.5

1.0

1.8

In view of the low circulation of gift titles, Davidson suggests a re-

duction in the number of gift books accessioned. Besides the 2131

books under study, he also found the total circulation of the 57,869

titles which were acquired by the library before September 1, 1940.

The results are given below:
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Period of Number of Number of Average

Acquisition Titles Circulations Circulation

Sept. 1, 1940-Sept. 1, 1941 2,131 3,883 1.8

Before Sept. 1, 1940 57,869 14,173 0.2

Total 60l000 18,056 0.3

It is clear that recent acquisitions had much better circulation than

older acquisitions.

Gosnell (1944), the present director of libraries at Rev York

University, reports a study on obsolescence of books in college libra-

ries based on the dates of publication of titles included in three

lists: (1) Shaw list, (ii) Shaw supplement, and (iii) Mohrhardt list.

He tried the following curve: y = yobx

where yo = the number of titles at the maximum or initial point

x = time elapsed

y = the number of titles after time x

He defines w = 1-b

= the annual rate of decrease

= the rate of obsolescence

He used the method of least squares to fit the data from three lists to

the 'Above function and obtained the value of v for 19 different sub-

jects. For illustration, w values for a few subjects are given in

Table A-9. The rank correlation between the obsolescence rates for

the Shaw List and Shaw Supplement is 0.53; between Shaw List and Mbhr-

hardt List is 0.84; between the Shaw Supplement and Mbhrhardt List is

0.66. Gosnell concludes that there is substantial, agreement about w

for each subject in the three lists.
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Subject

Table A-9

Rate of Obsolescence by Subject and List

(based nn Gosnell's data)

100 w for the List

Shaw '31 Shaw Supplement Mohrhardt

Physical Education
and Health 21.6

Economics 13.2

Chemistry and Physics 12.9

Botany and Zoology 7.9

Mathematics 6.0

Philosophy 4.2

8.1

OMMOMMIIMI

31.3

19.1

23.4

14.7

1.5

3.6

8.4

16.2

15.2

21.7

14.0

6.2

7.4

9.6

Gosnell also took samples from the shelf list of five local li-

braries for four subjects and found a strong agreement between the

libraries and the lists in relative ranks of the coefficients for each

subject, though the coefficients are lower for the libraries than for

the lists. Be says that it is difficult to interpret the difference

between the library and the list and points out the need for further

research in this area.

Urquhart (1948) conducted a questionnaire survey of the readers of

the publications borrowed from the Science Museum Library, England to

determine how references to publications are obtained, what the expected

information is required for, and whether, in fact, the publications

contain tLe desired information. No earlier survey of this type has
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been traced. The questionnaires were dispatched folded over the covers

of publications borrowed during November 17-29, 1947. About 506 of the

questionnaires issued were returned. A breakdown of the returned ques-

tionnaires by the year of publication or the borrowed material is as

follows:

Year of
Publication

Questionnaire Returned % Returned per
Number Publication Year

1947 (part) 94 27 27.0

1946 26 7 7.0

1941-45 74 21 4.2

1931-40 117 33 3.3

3.921-30 26 7 0.7

Before 1920 17 5 ___

As in the case of several other studies reviewed earlier, it must

be po'Lnted out that in the absence of any information on the composition

(with respect to the publication dates) of the total library collection,

it is not possible to draw any definite conclusions about obsolescence

of library material from the preceding data. Of course, it is clear

that 88% of those who returned the questionnaire borrowed material

which was published after 1930.

Urquhart found that abstract and references in other literature

were the most important sources of reference to the literature borrowed.

The number of reasons for which a publication was used appears to in-

crease with its age. (Table A-10)

About 77% of those who returned the questionnaire found the de-

sired information in the publications borrowed. The failure to find the



Table A-10

Percent Publications by Reason for Use

(based on Urquhart's data)

.0.1.111./.112..INNIP.IIMM.11410111,

% Publications Used During the Period

Type of Use
1947 1941-

(part) 1945

Theoretical research 24 15

Experimental details 17 20

Experimental results 11 16

Technical development work 29 45

General information 26 20

Total* 107 116

1931- All

1940
,}10NNM

46 26

54 27

49 20

43 30

26

218

20

123

*
Exceeds 100 due to more then one reason for use reported by some read-
ers.

desired information appeared to be unaffected by the use for which the

information was required. North America (50%) and Great Britain (25%)

were the origin of 75% of the publications borrowed, all other countries

accounting for the remaining 25%.

caao

Fussier and Simon (1961) have conducted a very large study on the

use of books at University of Chicago. Among those who have written

theses at the University of Chicago connected with the use of books or

library facilities are the following in chronological orler: Carnovsky

(1932, E. D.), Meriarmid (19340 Ph. D.), Armstrong (1938, M. S.),

Butler (1939, Ph. D.), Logsdon (19420 Ph. DO0Pkissler (1948, Ph. D.),
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Todd (1948, M. S.), Curtis (1951, M. S.), Middleswart (1951, M. S.),

Smith (1951, M. S.), Hintz (1952) Ph. D.), Trace (1953, M. S.), Davis

(1954, M. S.), Knapp (1957, Ph. D.), Wagner (1959, M. S.), Given (1960,

M. S.), Notheisen (1960, M. S.), Sheniti (1960, Ph. D.), Spyers (1960,

M. S.), Bowen (1961, M. S.), and Woods (1965, M. 1%). Of the 22 studies

mentioned above, the three conducted by (i) Middleswart, (ii) Sheniti,

and (iii) Aissler and Simon are far more detailed and more directly con-

cerned with use of books than the remaining studies. Therefore, these

three studies only will be reviewed in this section.

Middleswart (1951) conducted a study of social sciences and hini-

ties books in the University of Chicago Library with the following ob-

jective: to determine the proportion and type of books which are used

infrequently and which, therefore, might be cr.:asidered for storage. He

obtained a sample of 1234 titles (containing 3139 volumes) acquired

before January 1941 by sampling shelf list. He computed the % not used

and the average use (for books for which circulation was known) in each

of the following four subject areas: (i) Philosophy, (ii) American His-

tory, (iii) Sociology, and (iv) Literature. From his data (Table A-11)

he concludes that the rate of use of a book decreases as its age in-

creases in the library.

It must be pointed out that the last two lines in the last table

are based on longer period of time than the first two lines. For this

reason, it is not easy to see that I not used' increases and 'average

use' decreases with age. However, it seems that if Middleswart had com-

puted I not used' for a fixed length of time then it would have been

much easier to notice the pattern of obsolescence.
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Table A-11

Percent Not Used and Average Use by Subject and Age

(based on Middleswart's data)

!ears Following sed* Avera e Use in SubSubject
Acquisition

Philosophy
American

Sociology Literature
History

1-5 61(2.8) 82(0.8) 60(2.8) 51(1.9)

6-lo 78(0.9) 82(0.8) 65(2.o) 56(1.7)

11-2r 70(1.1) 59(1.5) 65(1.8) 44(2.3)

21-50 59(2.1) 38(3.6) 61(1.9) 44(3.0)

The first number in each column is % not used and the second number,
within parenthesis, is the average use.

The average use shown above vas broken down further by the actual

year of publication, the year of acquisition, the lapse of time between

publication and acquisition, and the type of material for each of the

four subject areas. Here, to indicate the type of results obtained by

Middleswart, only the breakdowns corresponding to the year of acquisi-

tion and the lapse between publication and acquisition for Philosophy

will be reviewed. Table A-12 shows the average circulation per period

of time for philosophy books for different years of acquisition. Here

again, it is easy to compare the first two columns but difficult to

make comparisons between the first two and the last two columns. Though

it is difficult to interpret the figures shown in Table A-12 because

they are not based on use during a fixed length of time (the last figure

in each column is likely to be based on a shorter length of time than

the remaining figures in the same column) it seems that average use per
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Table A-12

Average Use by Year of Acquisition
(based on Middleswart's data)

Year of
Acquisition

Average Use per Book for the Period
(in years) Following Acquisition

1-5 6-10 11-20 21-50

Total Use
in Library*

1890 -1900

3.901-1910

1911-1920

1921-1930

1933.-1940

0.0

1.3

0.7

2.2

6.4

0.0 0.1. 2.3. 2.4

1.4 1.7 3.5 9.5

0.7 1.3 0.8 3.7

1.6 1.4 5.5

1.2 19.9

i.e., the cumulative number of uses per book

book per year during the first five years in the library is increasing

with time.

Table A-13 shows the average use per book for 1, 2-5, 6-20, and 21+

years of time between publication and acquisition. Middleswart con-

cludes that average use seems to decrease as the lapse of time between

publication and acquisition increases.

Middleswart also investigated the relationship between the circu-

lation of a book during its first five years in the library and its cir-

culation in later periods. He found a very high positive correlation

between initial and later use of a bock .(Table A-14).
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Table A-13

Average Use by Age and Lapse of Time Between Publication and Acquisition

(based on Middleswart's data)

lapse of Time (years) Average Use per Book for the Period Total Use
Between Publication (in years) Following Acquisition
and Acquisition in Library

1-5 6-10

1 4.8 1.0

2-5 1.4 1.0

6-2o 0.7 0.4

21+ 0.7 o.8

11-20 21-50

1.1 1.4

1.7 3.1

0.5 2.4

1.o 1.8

15.4

6.7

3.9

3.3

Table A-14

Average Use in the Subsequent Period by Use in the First Five Years

(based on Middleswart's data)

Use During Average Use per Book per 5-Year Period
the First for the Period (in years) Following Acquisition Total Use

Five Years in Library
6-10 11-20 21-50

Omill

0 0.10 0.15 0.08 0.7

1 1.00 0.40 0.01 2.5

2-5 2.10 1.00 o.66 6.3

6 or More 4.90 2.25 0.0 32.7

It may be noted that thic table is much easier to interpret than the

preceding three tables because here the average use is based on a fixed

length of time (5 years). On the basis of his findings Middleswart con-

cludes that it is possible to identify less frequently used books which

might be considered for storage.
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Sheniti (1960) conducted a very thorough study of recorded faculty

use at the University of Chicago. His objectives were to explore:

(i) sane general characteristics of° the scholar's use of the university

library in relation to his field of specialization;

(ii) some characteristics of the scholar's use in relation to the sub-

ject content of the material;

(iii) sane characteristics of the scholar's use in relation to a parti-

cular library system.

He collected data on all library materials which were charged out to

faculty* members during the period May 22-May 26, 1956. There were

15,357 pieces of print charged to 650 faculty members. These 650 faculty

members constituted 52% of the estimated total of the 1261 faculty mem-

bers in the University of Chicago at that time.

Sheniti presents a number of tables giving the % of the subject

distribution of the faculty loans as well as the number of borrowers and

items borrowed separately for each department affiliation of the faculty

members. Fran these tables he concludes that the loans to faculty mem-

bers of each division reflected a major concentration of materials within

the subject areas of the appropriate division. He gives the distribution

of faculty charges by country of publication separately for each depart-

ment within each division. The division summaries are shown in Table A-15.

A similar breakdown is given for the language of publication which fol-

lows the same general lines as the country of publication. Shaniti

points out that the figures for items in English exceed almost without

.1111~I
*
The term faculty includes professor, associate professor, assistant
professor, instructor, lecturer, research associate, and research

assistant.

i
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exception the figures for the U. S. A. and U. K. combined, and the

figures for French and German exceed the combined figures for France

and Germany. Sheniti says that this observation seems to be due to the

fact that these languages are the languages frequently used by minor

publishing countries.

Sheniti found that two thirds or more of the library material

Checked out by faculty members in humanities and social sciences divi-

sion was in the form of monograph. On the other hand, faculty members

in the biological sciences and physical sciences borrowed about an equal

number of monographs and of serial publications (Table A-16).

Sheniti broke down the library materials borrowed by the source of

publication and found that trade publications accounted for almost

three fourths of the library materials borrowed. Government documents,

learned society publications, and academic institution publications came

next in the order listed. The details are shown in Table A-17.

Table A-16

Distribution of the Used items by Division and the Type of Pbterial

(b.aed on Sheniti's data)

Division Number of
Items

Checked-
out

Monograph

Biological Science 532 48.7

Physical Science 703 52.9

Humanities 5,502 72.2

Social Science 3,012 66.o

All 15,357 69.4

Check-oy.t

Serial Thesis Other

49.1 0.9 1.3

43.8 2.3 1.0

25.0 0.9 1.9

29.1 3.8 1.1

26.7 1.8 2.1
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Table A-17

Distribution of Used Items by Division and the Source of Publication

(based on Sheniti's data)

% Items Published by

Division Number of Trade Govt. Learned Academic Other
Items Used Doc. Society Inst.

Biological Science 532 64.5 1.1 19.4 10.9 4.1

Physical Science 703 61.0 7.8 21.2 8.8 1.2

Humanities 5,50e 77.1 9.2 7.3 4.4 2.0

Social Science 3,012 65.5 16.7 7.4 7.3 3./

AU 15,357 74.5 9.5 8.o 5.6 2.4

He found that 85% of the library material checked out by faculty members

was published since 1900. It is very interesting to recall that Stieg

(1943) made the same observation earlier. Divisionwise, faculty members

in the biological sciences, physical sciences, and social sciences were

using more recent material than those in the humanities (Table A-18).

Sheniti also studied (i) average lapse in years between publication and

acquisition, (ii) number of copies in the Chicago University Library,

(iii) time of last use, and (iv) total previous use of the library ma-

terial checked out by faculty members after dividing the library material

into the following subject groups: (a) humanities, (b) social sciences,

(c) physical sciences, (d) biological sciences, (e) technology, (f)

bibliography, and (g) other. He found that, on an average, humanities

and other items had a longer lapse between acquisition and publication

than items in the remaining subject groups. About 80 of the library
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Table A-18

Distribution of Used Items by Division and Yt.ir of Publication

(based on Sheniti's data)

Division
Number of

% Published in

Items Used
Up to

1940-56 1920-39 1900-19 1850-99 1849

Biological Science 532 49.4 26.7 8.3 11.3 4.3

Physical Science 703 54.8 32.1 9.6 2.7 0.8

Humanities 5,502 25.1 28.5 19.0 16.5 10.9

Social Science 3,012 48.9 29.4 10.9 8.2 2.6

All 15,357 45.8 27.5 11.7 11.5 3.5

material in each of the seven subject groups (used by faculty members

during May 22-26, 1956) was checked out last sometime during 1951-56. It

can be said that Sheniti achieved the objectives he set out for himself

and explored certain useful characteristics of the scholar's use of

library material in sane detail.

Prissier and Simon (1961) conducted a very large study with the

following fundamental question in mind: will any kind of statistical

procedure predict, with reasonable accuracy, the frequencies with which

groups of books with defined characteristics, are likely to be used in

a research library? Two subordinate but very closely related questions

which they wanted to investigate axe: (i) what kind of statistical

functions are most effective for predicting use among little-used books

in a research library?, (ii) what accuracy can be anticipated for state-

ments about: (a) the number of books that will be taken to storage with
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a specified function generated fram a specified size of sample? (b) the

number of books that will be withdrawn from storage for use in future

periods?

Fbr this study FUssler and Simon obtained systematic samples of

books from the shelf list in two widely different subject areas: Teutonic

literatures and languages, and economics; they did the same but with

smaller systematic samples in many other subject-areas. The saupling

plan selected was a measured, systematic sample. A random sampling plan

was rejected as the standard method, though it was employed to take a

sample in Teutonic languages and literatures for comparison with the

systematic sampling plan. The over-all sample of monographs consisted

of 9,058 titles.

Fiissler and Simon developed functions to identify monograph titles

for storage for three different situations: (i) where no record of past

use is available, (ii) where a record of use for the past five years is

available, and (iii) where a record of past use for twenty years may

be established for most titles.

A. Functions for Libraries with No Records of Prior Use

1. Use as a Function of Publication Date (Function 1)

Figures A-1 and .A-2 show the distribution of mean use in 1954

1958 by publication date for Teutonic languages and literatures,

and economics respectively. From these two figures it is clear

that by all three dependent-variable indicators, the slopes of

the functions for the economics samples are considerably steeper

and more consistent beginning with 1913 than are the slopes for

Teutonic languages and literatures.
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2. Use as a Function of Accession Date (Function 2)

Like publication date, accession date is also a measure of the

age of the book. Figures A-3 and A-4 present use in 1954-58 as

a function of accession date for Teutonic languages and litera-

tures and economics monographs respectively. Fussier and Simon

conclude that use regressed on accession date produces less

satisfactory results than the use regressed on publication date.

3. Use as a Function of Publication and Accession Dates (Function

3). The authors subtracted from their sample all titles ac-

quired after 1939 (i.e. less than 20 years old) and constructed

a use on publication date function and called it function 3.

Fussier and Simon conclude that function 3 seems to do little

better than functions 1 or 2.

4. Use as a Function of Publication Date and Language (Function 4)

It was found that the inclusion of laMakia,Cre an A vnveiable

strengthens the technique considerably.

5. Formal Nhitiple Linear Regression Functions of Publication Date,

Accession Date, and Language (Function 5)

Fussier and Simon conclude that the formal regression function

does not give substantially better results than function 4.

B. Functions that Require Five-Year Past Use Records

1. Use as a Function of Publication Date and Use in the Last Five

Years (Function 6)

In this function all titles that were used in the period 1949-

1953 were subtracted from the original sample and function 1

applied to the rest of the sample. It was found that function



160

3.50

3.00

2.50

2.00

1.50

1.00

.50

a

a

4FAWAK4

INIRMS250

... ... AVERAGE USE.. ........ AVERAGE USE 0-5
PROPORTION USED

100%

- 50%

/89/- /89/- /904- /9/4- /924 - /934- /944-
/893 /903 /9/3 /923 /933 /943 /953

ACCESSION DATE

29 5/ 89 98 307 235 /95
NUMBER OF TITLES

Figure A-3. Use in 1954-58 by Accession Date for Teutonic
Languages and Literature Monographs



3.50

3.00

2.50

i

061\11
ati:9440

AVERAGE USE
... . .. AVERAGE USE 0- 5
....... PROPORTION USED

/89/-
/893

/857 -
/903

1904- 1914- 024- /934 - /944-
/9/3 /923 /933 /943 /953
ACCESSION DATE

/8 6/ 90 /83 2/8 26/ 232
NUMBER OF TITLES

Figure A-4. Use in 1954-58 by Accession Date for
Econcedes Monographs

/00%

50%



6 does improve on mere age functions.

2. Use as a Function of Publication Date, Language and Use in the

Past five Years (Function 7)

Except for the addition of language as a variable, function 7

is similar to function 6 in its construction. This function wus

found to improve on function 6 as well as upon fUnction 3.

3. Formal Multiple Linear Regression Functions of Accession Date,

Publication Date, Language and Use in the Last Five Years

(Function 8).

The results of this function were found to be no better than

the results of function 7.

C. Functions EMploying Long Records of Past Use

1. Use as a function of Years since Last Use (Function 9)

Function 9, employing "years since last use" as the only vari-

able gave strikingly good results.

2. Use as a Function of "Years since lest Use" and "Years since

Accession" (Function 10)

Function 10 is similar to function 9, but it also takes account

of whether or not a title has ever been used. This fdaction

vas found to give very satisfactory results.

3. Formal Regression Functions of "Years since Last Use", Publi-

cation Date and Language (Function 11)

This function was not found to be more satisfactory than func-

tion 9.

Fussier and Simon also made a comparative study of book use in

several institutions and found a considerable similarity in reading
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interests of scholars at different institutions. Since there appeared

to be both substantial similarities and differences in the composition

of collections at different institutions, they point out the need of a

survey of a collection before deciding anything about titles to be sent

to storage. They also developed function,: for identifying serial

volumes for storage. These functions are based heavily on "age". Pus-

sler and Simon studied browsing and non-recorded use by inserting a

brief questionnaire in the sample monographs and serials and they con-

clude that the relationship between browsing-use and recorded-use seems

to be approximately linear within homogeneous groups of books.

3. Other Use Studies During 1950-66

The use studies conducted at M. I. T. and Purdue University during

1950-1966 are reviewed in the next section. The use studies conducted

at other institutions are reviewed in this section.

3.1 Studies Based on Current Use

Webb (1950) Librarian of Union College, reports that out of a total

collection of 13-)1000 volumes in his library, 90,000 volumes did not

circulate during the previous year and he estimates that 66,000 volumes

were not used in the previous five years. He feels that roughly half

of the total collection should be kept in a consolidated warehouse with-

in eight hours distance. He comments on the ordering of books by pro-

fessors: "Some professors are good book buyers, others never buy a book,

and still others order books with little or no consideration. Then there

are books purchased by a professor on a special grant to promote his

personal research. When that research is done and his reputation nude,
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he moves from your college to some larger institution and you are left

with several thousand dollars worth of good books which no one else will

use." Though Webb may be overcritical of professors' buying habits, he

suggests a valid reason for "good" books not being used. Regarding text

books, he adds that as new books come out, as professors move on, as new

ideas change the content of the course, these books duplicated many

times are certainly ready for discard.

Randall (1959) reports a study of the use of periodicals and re-

ports at two libraries: Arnold Engineering Development Center (AEDC)

Library in U. S. A. and Royal Aircraft Establishment (RAE) Library in

Both libraries provide the customary information services to

aeronautical and allied engineering personnel. The data at RAE Library

was collected for 1154 reports on loan in December 1957 and for all

periodicals returned to the library during 1957. On the other hand, the

data at AFDC library was collected for three months from October through

December 1958. Randall observes that one of the obvious differences

between British scientists and engineers and their American counterparts

is the willingness of the RAE Library users to borrow American produced

information. American scientists make much more use of reports from

universities and commercial firms than British scientists (Table A-19).

Less than 10% of the reports borrowed at RAE and AEDC Libraries were

published before 1951. Of the remaining, about 20% were published dur-

ing 1951-1954 and about 70% after 1954. About 45% of the periodical

issues borrowed from the RAE were domestic and less than a third were of

American origin. The AEDC users borrowed 80% domestic and 20% imported

periodical issues. Randall ranks the period cal titles borrowed by the

users of the two libraries and notes some fac about the two libraries
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which may explain the observed differences between the usage patterns of

the two libraries.

Table A-19

Distribution of Reports Borrowed by Source of Publication

(based on Randall's data)

Source of Publication Reports Borrowed

Number

RAE AEDC RAE AMC

United Kingdom

United States

NASA 598 423 51.8 24.2

Universities 73 501 6.3 28.8

Commercial Firms 45 296 3.9 17.0

Government Agencies 95 245 8.3 14.0

Other Countries 67 86 5.8 4.9

International Organizations 37 57 3.2 3.3

239 136 20.7 7.8

Total 1154 1744 100.0 100.0

Kilgour (1961, 1962, 19641 1966) reports four different use stud-

ies conducted at Yale University either by himself or in collaboration

with other investigators. The first study (1961), is on the recorded

use of'books in the Yale Medical Library. His sample of 3230 volumes

was obtained by picking every fifth book slip saved after cancellation

during October 10, 1960 - Jun 30, 1961. Table A-20 shows the breakdown

of the sample by the type of borrower.
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Table A-20

Books and Periodicals Borrowed by the Type of Borrower

(based on Kilgour's 1961 data)

Borrower
Books

Mumber_Aorrove

Journals Both
% Books

Faculty 380

Student 902

Other 103

Total 1385

677 1057 36

1056 1958 46

112 215 48

1845 323o 43

It is clear that faculty members borrow about twice as many journals as

books while students and others borrow about equal number of books and

journals. Kilgour also gives a breakdown of the books borrowed by the

date of publication. Following is a summary of his breakdown:

Date of Publication Books Borrowed

Number

1957-1960 532 38

1953-1956 346 24

1949-1952 212 15

1911-1948 295 21

Before 1911 32 2

It can be seen that 98% of the books borrowed were published after 1910.

Similarly, 77% of the books borrowed were published after 1948 and 62%

of the books borrowed were published during the last 8 yams.

Kilgour's second study (1962) was designed to identify the most

frequently used journal titles of recent date of publication to guide
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the acquisition of nruY 41e subscriptions. At the same time, data was

collected to distinguish heavily used back sets. On January 15, 1961

the Yale Library had a collection of nearly 100,000 journal volumes and

was receiving 1,437 journal titles in the fields of medicine and biolo-

gy. The usage data for this study consists of all cancelled charge form.

for volumes returned during October 10, 1961 to January 15, 1961

Kilgour presents a list of all journal titles for which one or more

of the following three conditions is satisfied:

(i) Volumes published during 1956-60 were used 3 or more times

during the survey period.

(ii) Volumes published during 1951-55 were used 5 or more times.

(iii) Volumes published through 1950 were used 5 or more times.

The above list is supposed to contain all important journal titles. He

then gives a listing by rank of 104 most heavily used journals published

during 1956-60. The first 37 journals in this list furnished 49 percent

of the recorded use and the first 86 journals accounted for 73 percent

of the recorded use.

Kilgour's third study (1964) was in collaboration with Fleming, the

Columbia Medical Librarian, and it was carried out to produce a title

list of current Biomedical journals supplying upwards of 75 percent of

demand at the Columbia and Yale Medical Libraries. The data for this

study was collected for six months (January through June, 1962) at

Columbia University and one year (July 1961 through June 1962) at Yale

University by saving cancelled charge slips for Journal issues published

from 1959 through June 1962. At the time of this study Columbia Uni -

versity was receiving nearly 2000 journals and Yale was receiving over
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1500 journals. It was found that a core of 262 journals supplied 8o

percent of use of titles published in the 1959 to mid-1962 period. Kil-

gour and Fleming give a list of 67 journals which supplied slightly more

than 50% of demand at Yale and Columbia.

In the Yale study conducted during three months at the end of 1960

and beginning of 1961, it was reported that 37 of the 1437 journals re-

ceived furnished 49% of recorded use. In the Yale component of the cur-

rent study, 69 of 1551 journals supplied 50% of use. Kilgour and Fleming

say that the difference between 37 and 69 calls for elucidation, but no

definite explanation has been developed. However, they suggest that the

longer the circulation data are collected, the larger the number of

charges for little used materials. In view of this they rightly suggest

that such statements as "sixty-nine of 1551 titles supplied 50% of use"

should be qualified by the period of time during which the observation

was made and also perhaps by the number of loans analyzed.

Comparison of the twenty most heavily used titles in the Yale com-

ponent with the twemty most heavily used in the 1960 study showed that

only fifteen titles are common to both. This shows that the use of cur-

rent journals is an ever- changing, dynamic activity.

Kilgour's fourth study, (1966), was in collaboration with Raisig

(who was the principal investigator), Smith and Cuff. While the previous

three studies were concerned with the use of biomedical journals, the

fourth study deals with the use of biomedical books. The main objective

of this study was to answer the question: "For what purposes do bio-

medical research people use library books?" As in the case of the other

three studies, data for this study was collected by saving cancelled
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charge slips during the period //arch 19 through August 14, 1964. Also,

430 interviews with faculty members and post-doctoral fellows who re-

turned books were conducted using a questionnaire.

Of the 13,704 itens returned dwring the survey period, 7,718 (56%)

were serials and 5,986 (44%) Trcere monographs. Researchers (faculty mem-

bers and post-doctoral fellows) returned 2,735 items, of which 831 (30%)

were monographs. The researchers gave the following replies when asked

about how they learned of books they borrowed:

Itthod of Lama* Researchers
Number j

Personal Recommendation 60 12.4
Previous Use 72 14.9
Citations from Another Published Source 97 20.0
Library* 117 24,2
Browsing 104 21.5
Mi scellaneous 34 7.0

Total 484" 100.0

Library includes (i) monthly accessions list, (ii) card catalog, (iii)
new bdok shelf, and (iv) help from librarian.

**
Exceedb 430, the number of researchers, due to multiple methods men-
tioned by sane researchers.

The researchers were also asked about how they use library books. Their

replies were as follows:

*Mod of Use Research_go
Number

General information 232 28.0
Fact Finding 105 12.6
Bibliographic 75 9.0
Lecture Preparation 91 11.0
Research

looking for Ideas 47 5.7
Looking for Specific Information 220 27.7
Substantiating Persomi Point of View 15 1.8

-Miscellaneous 35 4.2

Total 830 100.0



It is clear that 35% of book use is directly related to research

and 11% of books withdrawn were used for lecture preparation. A fre-

quency distribution of the books withdrawn by the year of publication

(given below) reveals that nearly three-fifths of the borrowed books

appeared in the last five years and four-fifths in the last decade.

Year of
Publication

Books Withdrawn
ber

1964 (part) 15 3.5
1963 77 17.9
1962 69 16.1
1961 4o 9.4
1960 42 9.7
1959 20 4.7
1958 26 6.1
1957 19 3.9
1956 16 4.2
1955 13 3.1
1954 18 4.1

up to 1953 74 17.3

Broadus (1963) reports a study of faculty circulation at a mid-

western university library. He collected data by saving charge slips

during spring semester, 1962. The average number of books checked-out

per faculty member was 5.6, 7.9, 6.6 and 6.1 for professors, associate

professors, assistant professors and instructors respectively. He also

presents the observed circulation of books by department of faculty mem-

bers. He notes that the high average of the library science department

(20.5 books per faculty member) was exceeded only by physics (21.7

books per faculty member).

Trueswell (1964, 1965) reports the results of a study at north-

western University Libraries. In his first report he gives the distri-

bution of circulated books in Deering and Technological Institute Li-

braries by age and period since last circulation. He obtained the
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sample of circulated books by saving charge slips in Deering Library

(on October 8, 1963) and Technological InstitutP Library (October 3-9,

1963). He fOund that 50% and 66% of the circulation in Deering and

Technological Institute Libraries respectively was acquired during the

last 10 years. A-21 gives the distribution of circulated books

by period since last circulation. It will be seen that books in Tech-

nological Institute Library circulate faster than those in Deering Li -

brary. For example, the percentage of books not circulated during the

preceding five months was 26% for Technological Library and 51% for the

Deering Library.

Table A-21

The Distribution of Circulated Books by Period Since Last Use
(based on Trueswell's data)

Period Since % of Sample Not Previously Charged Out
Last Use During
11ionths7 eeDrWs Tech. Inst.

1 89 79
2 76 49

3 68 42
4 59 34
5 51 26
6 49 25

7 42 23
8 39 19

9 38 17
10 35 16
11 32 13
12 29 12
18 24 9
24 17 6
36 11 3

In his second report, Trueswell (1965) makes use of the data pre-

sented in the first report to develop a method for thinning a library's

stacks. As shown in Table A-21 above, 3% of the sample in Tech. Library
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vas not charged out during the previous 36 months. Or, 97% of the cur-

rent circulation is made up of books that have been charged out one or

more times during the previous 36 months. Trueswell found that for Tech.

Library 99% of the current circulation was charged out during the pre-

vious eight year period. On this basis he suggests the following de-

cision rule for thinning stacks: remove all books that have not circu-

late during the previous eight year period.

Assuming that the circulation pattern obtained from the current

circulation sample is roughly equivalent to the circulation patterns for

each of the past eight years, Truesvell estimates that approximately

25% of the current holdings of the Tech. Library would satisfy over 99%

of the current circulation requirements. Similarly, a figure of about

40% is obtained for the Deering Library.

Strain (1965) conducted a study of book circulation pattern at

Space Guidance Center Library, Oswego, New York. She found that the

ratio of annual circulation to the total collection was close to one

for the past five years. She reports that in her library which had 13,-

165 volumes at the end of 1963, books borrowed per employee increased

from 2.0 in 1959 to 2,7 in 1963. The engineering and research areas,

which include about 30% of the plant population, are responsible for

about 50% of library circulation.

When Strain plotted the monthly circulation and reference figures

for the past five years, she noticed some distinct and consistent pat-

terns of seasonal variation: July and December were low points and

August and October were the busiest months. She found that about 25% of

the total collection vas in circulation on February 21i, 1964. The
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Space Guidance Library has the policy of not demanding books back with-

out a valid reason. Strain found that about half of the books taken out

in a month are returned within the month in which they were borrowed.

Mueller (1967) conducted a study in six different suburban cossaunity

libraries in Chicago region with populations ranging from 4,000 to

35,000 to compare the circulation of old and new non-fiction titles. For

each of the six libraries he obtained:

(i) the total number of titles held at the be Luring of the survey
period* (these titles are called "old'),

(ii) a listing of all titles acquired and made available for circula-
tion during the survey period (these titles are called "new"),

(iii) the number of times each "new" title circulated during the survey
period.

Mueller reports that the average annual circulation per title is

not affected by the size of the library. The size of the total collec-

tion was 8,700 for the smallest and 43,700 for the largest of the six

libraries. But, the average annual circulation was in the range 5.1-

6.8 for all the six libraries as shown below:

Library Total No. of =les
in Collection

I 43700
II 19800
III 18500

IV 18500
V 8700

VI 11300

Average Annual
Circulation per

Title

5.1
6e4
6.6
5.4
5.8
6.8

Since the "new" titles had been added to all six libraries at a con-

stant rate over the 12-month periods, the average availability time

The survey period was not the same for all the six libraries. It was

a 12-month period during January 1, 1961 - Nhy 31, 1963.
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for a "new" title was months. Mueller, therefore, doubles the ob-

served circulation of "new" titles (Table A-22).

Table A-22

Comparative Circulation of Old and New Non-fiction Titles

Old Titles New Titles

Circulation no. Circulation
per Title per Title

15,303

3,897

4,266

7,032

1, 761.

2,291

3.48

4.82

3.57

2.56

4.37

3.71

2, 420 8.00

812 8.45

733. 4.15

528 9.58

320 5.82

384 4.53

Mueller observes that libraries I, II and IV had a high "new" title

circulation rate while the libraries III, V, and VI had no substantial

difference between the "new" and the "old" title circulation rates. A

similar pattern vas observed when the total collection was broken down

by subject matter of the book. By personal observation, he found that

libraries I, II, and IV had special tables or shelves where "new" books

were displayed and allowed to circulate for a limited period of time

before they were merged into the total collection. He attributes the

higher use of "new" titles to greater visibility and accessibility pro-

vided by special shelving and points out that a librarian can shape the

reading patterns of his patrons by differential accessibility of parts

of the book-collection.

Berkey (1965) reports a study conducted at the Eastern Illinois
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University Library. He collected data on use of books by saving call

slips during Spring, 1962 and Fall, 1963. He found that 62 - 65% of the

students did not borrow any book while the others borrowed one or more

as shown below:

Total No. Students Borrowin

Period of Students 0 1 2 or 3
.111N 41111M.

4 or More

Spring 1962 2967 63 9 13 15

Fall 1963 3847 62 12 111 12

Larkey found that the average number of books borrowed per student in

class was higher for freshmen and graduate students than for sophomores,

juniors, seniors and special and other students. His study seems to

indicate that lower the grade roint average the fewer the library with-

drawals. The average number of books borrowed did not seen to be af-

fe2ted by sex.

3.2 Studies Based on Questionnaire Surveys

Stevens (1951) drew a random sample of 100 doctoral dissertations

in 5 subject fields from 3 research libraries between 1930 and 1948 for

analysis of citations. His objective was to compare availability of

materials needed for historical and experimental research. He shows

that historical research makes demands which cannot be satisfied by a

single library whereas experimental research, which makes use of a small-

er body of literature more frequently, often can be supported by a single

research collection. He suggests that cooperative specialization and

storage library plans should be based on the principle of separation of

library materials according to type of research in which they will be
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useful, rather than according to subject field.

Buddington (1951) carried out a questionnaire survey of students

in 24 junior and senior high schools with a total enrollment of 17,616.

He tabulated the answers to questions regarding their opinion of the

library in general, what books they had used and their class in school.

Following Gosnell (1944)1s method, he reports the obsolescence rate of

16.5% and 9.0% for engineering and liberal arts books respectively.

Cyphert (1957) gathered data fram 73 three-year junior high schools

with enrollments of 500 to 1500 by using a questionnaire. He reports

that school libraries are most often visited by students in English,

Social Studies and core areas.

Ducat (1960) gathered data from 3 secondary schools in the Middle

West by using a questionnaire. Be describes such characteristics as

sex, grade. I. Q., and reading level of users and non-users. He re-

ports that only a small percentage of students make regular and frequent

visits to school library; more good students than poor students make

use of the school library; and most students use the public library as

a complement to the school library.

Meier (1961) reports a study on efficiency criteria for the opera-

tion of large libraries. He develops the concept of "item-use day". He

defines "item" as an entry in the catalog or inventory. "Use" is de-

fined by the population of users when interviewed about what they did

with the item when it came into their hands. "Day" is defined in the

ordinary way. By questionnaire survey Meier found that books accounted

for 44% of the use, journals, 36%, abstracts, indexes, and bibliographi-

cal sources, 10%, encyclopedias and handbooks, 5% and government
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publications, 5%. Faculty use was found to be rather stable over the

year but student use was highly variable.

Nicholson and Bartlett (1962) conducted a survey at M. I. T. Li-

braries during May 11 through May 19, 1959. The persons entering the

libraries were classffied into two groups and given two different forms:

those affiliated with M. I. T. and those not affiliated. Table A-23

gives the total number of M. I. T. affiliated persons interviewed and

the use made by these people. As expected, the research staffs' use of

the library for research purposes was high, 74.6%. Graduate and under-

graduate students' use for class preparation amounted to 52.4% and 71.9%

respectively.

Table A -23

Total Number of Interviewees Affiliated to and Their UseotLibrary

(based on Nicholson and Bartlett's .ta)

Type

Total Number Lyse for
Interviewed Class Gov't Industry Personal

Preps- Sponsored Sponsored Research Other
ration Research Research

Faculty or Staff 949 31 15 8 33 13

D S !I* Stmff 281 17 38 12 25 8

Graduate Student 2850 52 7 3 27 11

Undergraduate 3706 72 0 1 14 13

other 271 27 12 6 25 3o

Total

,
8057 56 6 3 22 13

Division of Sponsored Research

There were 603 outside users who were interviewed. Of these, 20.5%

came from industry, 3.0 from government organizations and 62.4% from

other educational institutions. About 46% of the outside users came on

week ends.
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Nicholson and Bartlett give the hourly average of people entering

the libraries from 8 a. m. through 11 p. m. On all days the heaviest

use was between 1 and 2 p. m. They report that the information drawn

from this survey has been helpful in planning the hours during which

the libraries are open and the types and the number of personnel needed.

John Hopkins University (1963) reports an operations research and

systems engineering study in its research library. This report covers

three principal areas of investigation: (i) A study of library usage,

(ii) A study of circulation control using electronic data processing

equipment, and (iii) An analysis of the library as an inventory system.

The review here is confined to the first area only. The primary purpose

of this survey of library usage was to construct a picture of the ac-

tivities which make up a library day.

The data for this study was obtained by conducting a questionnaire

survey during April 8 - May 12, 1962, in three groups of libraries:

(i) Main Reading Room (M. R. R.), ii) Classics and History Libraries to-

gether as the Humanities and Social Science Group (Hum. & Soc. Sci.),

cud (iii) Ames, Latrobe, Maryland, Mergenthaler, Ransen, and Rowland

Libraries combined as the Science and Engineering Group (Sci.& Engr.).

The extent to which library patrons were engaged in different activities

is shown below:
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% Library Patrons in

Sci.8cEng* lium.8cSoc.ScjaLlf LLB.*

Used Books from Reserve Shelf 28.8 18.6 13.2

Browsed on Nev Book Shelf 13.5 17.0 9.6

Browsed through Books on General
Shelves 9.5 8.0 6.2

Browsed through current periodi-
cals 23.8 18.9 25.1

Searched for Nonreserve Material 41.4 34.8 30.7

Returned Books Previously
Checked out

Consulted Librarian

Conducted Personal Business

Used Own Material

21.8

2.1

9.8

41t.o

26.1

2.8

12.2

42.5

18.2

0.7

10.1

57.1

41.Many
patrons reported more than one activity. Therefore, the sum of

percentages exceeds 100 in each library.

It is clear that the most frequent activity was to use one's own

material. Search for nonreserve material was the next most frequent

activity among library patrons. A detailed breakdown of the patrons

who searched for nonreserve material is given in the report both by the

type of search: (a) search only for specific item(s), (b) search only

for material on a subject and (c) search for both specific item(s) and

material on a subject; and also by the method of search: (i) used

catalog(s) to locate material, and (ii) did not use catalog(s) to locate

material.

A question was included on the questionnaire which asked each re-

spondent if he had browsed through the books on the general shelves and

if so how many of the books he was charging out had been found in that
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lacy. The response was as follows:

Library Group % Charge Outs That Arose
from Browsing

Science &Rngineerina 17.7

Humanities & Social Science 7.6

MO R. R. 8.;

On the basis of this data, it is concluded in the report that browsing

is not inconsequential particularly in the science and Engineering

branch libraries.

Using the data collected, the report discusses the effect of the

removal of books frau open shelves under a storage policy. The follow-

ing conclusion is stated: About 40 to 50% of the patrons would have

been affected but little by the storage plan, 30 to 40% would have been

affected moderately, and about 20% would have been affected consider-

ably.

In order'to ascertain the usefulness of circulation volume as a

predictor of the intensity of use of material within the library, data

on the reported number of items used within the library but not charged

out and the reported number of items charged out were collected. The

square of sample correlation coefficient was 0.025, 0.014, and 0.737

for Sci. & Engr., Hum. & Soc. Sci., and M. R. R. Library respectively.

It is concluded in the report that correlation for M. R. R. Library is

spurious and circulation volume is not suitable as an index of the in-

tensity of use of material within the library.

Slater (1964) conducted a pilot investigation of the use of 25

technical libraries and information units in British industrial firms,



government laboratories, acadenic institutions and learned societies

during 1962 and 1963 using a questionnaire. This study had three main

aims: (i) determination of user demands, (ii) classification of user

groups, and (iii) estimation of the sir-ificance of the above two for

librarians. Total number of respondents was 589.

Regarding the user demands, Slater found that 66% of the demands

were directly required by work, 25% of the demands arose indirectly from

work and 9% of the demands were not connected with work at all. About

41% demands were for simple, practical information, 29% for background

and study material, 24% for ideas, stimulation and guides to further

reading, and 6% for other reasons. When asked about motivation for

their demands, 21% demands were for keeping in touch with current de-

velopments in one's field, 20% for filling in background of past re-

search in one's field, 15% for obtaining information for use in peri-

pheral professional or semiprivate activities, 14% for obtaining small

practical details about equipment or material for immediate use in cur-

rent work, and 30% for other needs.

Regarding user groups, Slater reports that 60% of the respondents

were scientists, 25% engineers and 15% non-technical personnel. It is

pointed out that employer appears to be a more important conditioning

.factor in general patterns of library usage than discipline. Scientists

made more visits to the library than the other two groups. A high per-

centage of scientists' demands sprang directly from their current work,

and fell within the stated official subject-scope of the library., On

the other hand, engineers and non-technical personnel node demands on

the library arising only indirectly from their current work. Also, the
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engineers and non-technical personnel were much more likely than the

scientists to ask the librarian for help. The engineer got what he

wanted less often than the scientist or the non-technical ann.

Academic employees were the heaviest library users in terms of fre-

quency of visits per customer. Industrial personnel and users of

learned society libraries were more likely than government or academic

users to make preliminary attempts to get hold of required information

before visiting a library. Demands of industrial and government users

tended to be of the fairly short-term practical variety. On the other

hand, the demands of academic and learned society users were more likely

to be more directly related to their work than those of the other groups.

On the basis of the quantitative data collected from questionnaires

and from direct observation of the co-operating libraries and librarians,

Slater makes sane observations on libraries and librarians in her report.

She says that in 58% of all cases the survey library was the first re-

sort of respondents in their search for the required information and

document. And, in 83% of all cases complete satisfaction was obtained

from the survey library and the search ended there.

Snyder (1965) reports the results of a study conducted by a group

of five faculty members at Pennsylvania State University. The objective

of the study was to prepare a plan for a model library system for the

University. The review here is confined to the portion of the study

dealing with analysis of the use patterns in Penn State Library. The

data for this study was collected in three parts. First, during two

sampling periods (weeks 2-3, 7-8) in Summer term, 1964 trained observers

observed 3,290 users in the library. Each user was classified as to his
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status and the nature of the mmtcrial he was using. The second set of

data consisted of 370 interviews with graduate and undergraduate stu-

dents chosen at random from the 3,290 users in the first set of data.

The last set of data consisted of 657 interviews (28% of the resident

faculty at University Park and on the Commonwealth campus who were sent

an opended questionnaire) with faculty members.

Snyder found that graduate students comprise more than half of the

library users and are nearly twice as numerous as undergraduates in the

libraries. There were 2,947 graduate students and 4,264 undergraduates

enrolled during the summer term; thus 66% of the graduate student body

uses the library compared to 24% of the undergraduates. Faculty use

represents about 12% of the 1,530 members in residence at University

Park during the summer term, 1964. Snyder concludes from her data that

the better an undergraduate student's grade point average, the more

likely he is to use the stacks. She adds that the major of a student

is an important variable in library use patterns, but there is no dif-

ference between the likelihood of use by men and women in each major.

4. Use Studies Conducted at o

and Purdue Universitet

4.1 Massachusetts Institute of Technology

Bush, Galliher and Morse (1956) report a study on attendance and

use of the M. I. T. Science Library. They collected data for their

study by asking 5$01, of all persons entering the library during January

5-9, 1955 to fill out a questionnaire. They present a table showing the

number of persons frcm each department who filled out questionnaires and
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also the ratio of the number of questionnaires to the total number of

persons registered in each department. They point out that the nine

departments whose specialized material is concentrated in the Science

Library rank highest in relative number of visits. A considerable number

of persons who enter the Science Library use it only as a study hall in

which to use their own material as shown below:

Department
Ratio of Study Ra121 Use to Library Use* for

jndergraduate Graduate Staff Total

Chemistry 1.13 0.24 0.07 0.34

Biology 2.22 0.50 0.00 0.90

Physics 1.03 0.48 0.00 0.74

Mathematics 1.00 0.18 0.00 0.62

Other 2.14 0.50 0.06 1.04

"Stiady Use" represents those vho used their own material only."Li-

brary Use" represents those Who used library facilities either

exclusively or in conjunction with their own material.

Bush, Galliher and Morse give two tables on the use of library materials.

The first table gives the data concerning the withdrawal of library ma-

terials by department and status of the borrower. The second table

gives similar information regarding the library material consulted in

the library without being withdrawn from the library. They conclude

that there does not appear to be a significant difference between the

science aid the non-science departments. They gathered data on failure

by the library to meet demands for material and found that the chief

cause of failure to meet demands arises from material being out on loan.

Defining effectiveness as the ratio of material used to material
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demanded, the Science Library is 85% effective in supplying books, 93%

effective in periodicals and 85* effective over-all.

Bush, Galliher and Morse show a plot of the number of attendees

n(t) staying longer than t hours, versus t. The mean length of stay is

about 63 minutes, nearly 20% of the visitors stay two hours, and 10%

stay nearly three hours. The curve,
-tit, -t/t2n(t) =ale + n2 e

which is based on the assumption that there are two sorts of visitors,

ni of then with mean stay t1, and S2 of than with mean stay t2, is a

good fit to their data with ni = 105, tl = 50 min. and n2 = 170, t2 in

100 min.

Defining each action of the attendees: consulting a book, periodi-

cal or report in the library, withdrawing one of them, or consulting the

catalog once, as a unit measure of use of the library (called "task"),

Dash, Caliber and Morse present a table giving the total and the aver-

age number of tasks performed by department sad status of the attendees.

They note that only 8.14 tasks consisted of withdrawals, 91.6% being

"on the spot" use of the library. They suggest the following model for

studying the number of tasks performed:

A
k

Nk 1 A

where NI( Fapected number of users who perform at least k tasks
before leaving the library

N = Total number of users

A = Mean number of tasks performed by a user during a visit to
the li'arary

Gonzalez (1962) extends the concept of "task" introduced by Bash,
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Gal liher and Morse (1956). He defines eight types of "tasks's. For

example, his A-Task is consulting a bound or unbound periodical and his

B-Task is consulting a technical report, a specific single book, a the-

sis, or a new book. Defining

N = number of tasks performed during a visit to the library
i

and L = length of stay in the library in minutes

he fitted the following regression

L = 18.84 + 8.52 N .

The above model does not differentiate between different types of

tasks. Gonzalez generalized the above model to the following:

8

L = a + P.Ni
i=3.

where Ni = number of tasks of type i .

He presents a table which gives the average number of tasks observed for

different types of users. From his data, Gonzalez concludes that fresh-

men consult and withdraw more books than the other undergraduate cate-

gories. He adds that except for periodicals consulted, and perhaps

catalog use, the activities of the undergraduate group are lower than

those of the graduates.

Briggs (1962) reports a study with the objective of describing how

the M. I. T. Science Library is used. He fitted the following distri-

bution function to the observed residence times of a sample of users:

Percentage of users whose total residence time is less than t minutes in

1 - e
-t/60

He found that in-room use accounted for about 87% of the time spent in

the library as follows:
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State j 'rota me

In-room use of unbound periodice.74 16.2

In-room use of restricted reference 20.2

In-roam use of own material 50.2

He also reports on his study of the circulation check-out time.

Rolfe, Terninko and Whitehead (1962) conducted a study of in-library

use of books. They selected a sample of 101 voluies from the M. I. T.

Science Library and placed behind the circulation desk of the library.

The space normally occupied by each of theme 101 volumes was filled with

a wooden dummy which carried information ieentifying the volume and a

direction to the special reserve collection at the circulat.:on desk.

They found that book and journal usage rate appears to be independent

of age since acquisition. The majority of ia-roam uses of journals and

reference books is for a short period of time, 76% of the uses being

for 20 minutes or less. On the other hand, is -roam uses of books are

for longer periods than those of periodicals and reference books. They

found a positive correlation between the in-roam use and circulation-

use of books with average monthly circulation of 0.6 or less. But, for

books with average monthly circulation higher than 0.6 they found a

negative correlation. It is stated that the books with high circulation

rate may be such that they are of little use for short period of time

in library, but must be used for a longer period of time at home.

Besides the study of in-library use of 101 volumes discussed above,

Rolfe, Terninko and Whitehead also investigated the problem of "unavail-

able" volumes in the library. An "unavailable" volume could be in one

of three locations: (i) on the tables in the library, (ii) on various
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trucks scattered throughout the library, and (iii) behind the circula-

tion desk waiting to be reshelved. They estimate that, on an average,

a book is "unavailable" for about 9 hours after a library user leaves

it on a table and there are about 300 "unavailable" books in the li-

brary.

Dawson (1962) discusses two Markov Models - one with eleven states

and the other with three states - for predicting the future circulation

of a book on the basis of its immediate past cirtulatioa. In his second

model, the three states are 0 circulation per year, 1 or 2 circulations

per year and 3 or more circulations per year. From a sample of 305

books he computes and presents the state probability vectors for 9 years

and also the transition probabilities. He tried several functions end

found the following to be a close approximation to his observed transi-

tion probabilities:

POO (n) 8-(0-)

P01 (n) 116-

P02 n )

P10 (n) =10-.

P
11

(n) = 21-
10

P n ) =10

2
P
12

(n) =
10

P20 (n) 31 es1-(1-170

4
P21 (n)
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2 (n) 8 10

DaVson also tried another method of finding the transition proba-

bilities. lie divided the total circulation period of a book into

three parts (0-3 years, 3-7 years and over 7 years) and assuming a con-

stant transition matrix within each of the three periods, he computed

the three transition matrices corresponding to the three circulation

periods,

Jacob (1963) conducted a questionnaire survey in the M. I. T.

Sciencelsibrary to gather data on in-room users and their use of library

items: = Subject card catalog and reserve book shelves were also sampled.

Defining a = age = 1962 - year of publication, the following density

function was fitted to the age distribution of used open shelf books

f(a) = 0.097 e-0.097a

where, 1
0.097

= 10.3 = sample average age

Similarly, the distribution of used reserve books is

f(a) = 0.11 ems''

and the distribution of used journals is

f(a) = 0.039 (0.935)a + 0.188 (0.53)a

It must be pointed out Jacob's sample of books is not random.

Also, he does not comment on the goodness of fit of the above distribu-

tions.

Shaffer and Ernst (1954), Rothkopf (1962), Dawson, Aldrin and

Gould (1962) and Morse 11965) have also conducted book-use studies at

M. I. T. These studies are reviewed in Chapter I and Appendix B.
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4.2 Purdue University

The writer (1966) conducted a study on sampling and short-period

usage in the Purdue Library. The method of data collection and the

development of the concept of "relative use" in that study are dis -

cussed in Chapter N. Here, only the results are reviewed.

The over-all relative use of monograph titles in DDC* 330-339,

DDC 340-369, and DDC 370-379 were 110, 83, and 374 respectively. Edcua-

tion (i.e. DDC 370-379) titles had three to four times as much usage as

titles in DDC 330-339 (Economics) and DDC 340-369 (Law, Public Adminis-

tration and Social Welfare). This was mainly because many high school

teachers took courses in education at Purdue during the summer session.

The pattern is expected to be quite different during the regular seme-

sters.

Use and Age of Title. Table A-24 presents the Purdue Library's

holdings and relative use by year of publication. It is clear that,

generally speaking, relative use decreased monotonically with age (i.e.

the number of years since the date of publication) for DDC 330-339 and

DX A40-369. But for DDC 370-379 the pattern was quite differeut:

titles published before 1904, during 1904-1913, and 1934-1943 had about

the same relative use which was higher than the relative use for titles

published during 1914-1933. Table A-25 shows that the pattern by year

of accession was similar to that by year of publication.

Use of Foveipn Books. From Table A-26 it is clear that the rela-

tive use was higher for titles published in the U. S. A. and England

*
Dewey Decimal Classification.
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Table A-24

Library's Holdings and Relative Use by Year of Publication

Year of
Publication

Number in DDC Percent in DDC Relative Use
in DDC

33o- 340- 37o- 33o- 340- 37o- 33o- 344- 370-
339 369 379 339 369 379 339 369 379

Pre-1904 14 12
1904-1913 28 18
1914-1923 36 17
1924-1933 45 3o
1934-194.3 73 62
1944-1953 105 82
1954-1964 139 133
Not Avail Ile 3 _ 1
Total 443 355

13 3.2
27 6.3
41 8.1
42 10.1
58 16.5
81 23.7

169 31.4
6 0.7

437 100.0

3.4 3.0 43 42 231.
5.1 6.2 46 22 274
4.8 9.4 39 24. 85
8.4 9.6 8o 43 148

17.4 13.2 86 44 238
23.1 18.5 328 77 347
37.5 38.7 3.65 135 598

0.3 1.4 63 0 67
100.0 100.0 110 83 374.

Table A-25

Library's Holdings and Relative Use by Year of Accession

Year of
Accession

Number in DEC Percent in DEC
Relative Use

in DEC

330- 3443- 370- 330- 34o- 37o- 33o- 341- 370-
339 369 379 339 369 379 339 369 379

Pre-1924
1924-1933
1934-1943
1944-1953
1954-1964.
Not Available
Total

52
33
75
8o

197
6

443

29 45
25 41
5o 69
69 73

177 197
5 12

355 14.37

11.7 8.2 10.3 23 14 184
7.4 7.o 9.4 94. 24 83

16.9 14.1 15.8 77 413 83
18.1 19.1 16.7 13.0 61 203
44.5 49.9 45.1 148 126 621
1.4 1.4 4 2 .7 117 0 42

loo.o 100.0 100.0 3.3.o 83 374.
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than for those published in France, Germany, and other countries. It

msy be pointed out that in the Purdue library about 85% of titles in

DDC 330-339 and DDC 340-369 and 94% of titles in DDC 370-379 were pub-

lished in the U. S. A.

Table A-26

Library's Holdings and Relative Use by Country of Publication

Country

Number in DDC Percent in DDC Relative Use
in DDC

330- 340- 370-
339 369 379

330- 340- 370- 330- 340- 370-
339 369 379 339 369 379

U. S. A. 378 306 410 85.3 86.2 93.8 111

England 23 26 6 5.2 7.3 1.4 222

France

Germany

Other

8 4 4 1.8 1.1 0.9

5 8 4 1.1 2.3 0.9

29 11 13 6.6 3.1 3.0

91 387

46 667

50 25 100

20 0 0

34 45 15

Total 443 355 437 100.0 100.0 100.0 110 83 374

Table A-27 shows that the relative use was the highest for titles

in English for each of the three DDC groups. The next important

language from the point of view of usage was French. It is interesting

to note that all used titles (i.e. samples H and I) in DEC 340-369 were

in English.

It must be mentioned that since 94$ or more of the titles in the

Purdue Library in DDC 330-379 are in English, it is necessary to use

larger sample sizes before any definite conclusions can be drawn re-

garding relative use of titles in languages other than English.
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Table A-27

Library's Holdings and Relative Use by language of Title

Relative Use
Number in DDC Percent in DDC

DDC

language 330- 340- 370- 330- 340- 370- 330- 340- 370-
339 369 379 339 369 379 339 369 379

English 417 338 427 94.1 95.2 97.7 116 87 382
French 9 1 5 2.0 1.1 1.2 44 0 60

German 4 10 14 0.9 2.8 0.9 25 0 0

Other 13 3 1 3.0 0.9 0.2 0 0 0

Total 443 355 437 loo.o loo.o loo.o no 83 374

Usage by Class of User. Table A-28 shows the home usage of mono-

graph titles in DDC 33o-379 by class of user. It is clear that gradu-

ate students used the library three times as much as undergraduates

and four times as much as faculty. This is in close agreement with

the findings of Snyder (1965).

Table A-28

Use of Titles by Class of User

User Number of Titles Used
Per 100

Class Number Total
Persons

Undergraduate 2,444- 216 8.8

Graduate 3,497 875 25.0

Faculty 1,023 66 6.5

Other 3,821 368 9.6

Total 10,785 11525 14.1

Where are the Titles? Every librarian would like to know where

his books are: how many are checked out, how many are on shelves, etc.

An inventory of titles in sample S for Education (DDC 370 -379) was
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carried out on July 22-23 (Table A-29). "Not traceable" means not

accounted for by any of the previous categories. It was thought that

sane of these might be back* on shelves after the simmier session and

accordingly two more rounds were made on August 14 and 17 respeetive.V.

During these rounds twenty-two of eighty-one "not traceable" titles

were found, and the remaining were considered either missing or mis-

shelved. The estimate of the avai]ability on shelves (65 per cent) is

quite close to that of Trueswell (1964).

Table A-29

Where are the Titles?

Shelfklate
Where? Number Per Cent

On shelves 286 65.4
Checked out 20 4.6
On reserve or reference 26 6.0
On indefinite loan 20 4.6
Known missing in 1960 4 0.9
Not traceable 81 18.5
Total 437 100.0

Regression Models and Storage functions. The library's holdings and

relative use by language, country, year of publication, and year of

accession are presented in Table A-30. The classification based on

the above four factors is as detailed as possible subject to the smell

samples SI I, and H. Regression functions have been developed from the

data in Table A-30. On the basis of these regression functions or the

data in Table A-30 storage functions were developed.

Could be due to in-library use, in transit, records under process,
etc. during July 22-23.



T
a
b
l
e
 
A
-
3
0

L
i
b
r
a
r
y
'
s
 
H
o
l
d
i
n
g
s
 
a
n
d
 
U
s
a
g
e
 
(
0
0
 
I
,
 
H
)
 
b
y
 
L
a
n
g
u
a
g
e
,
 
C
o
u
n
t
r
y
,
 
Y
e
a
r
 
o
f

Pu
bl

ic
at

io
n 

an
d 

Y
ea

r 
of

 A
cc

es
si

on

D
E
C

L
a
n
g
u
a
g
e

Y
e
a
r
 
o
f

Y
e
a
r
 
o
f

B
U
m
b
e
r
 
i
n
 
S
a
m
p
l
e

P
e
r
c
e
n
t

C
o
u
n
t
r
y
 
P
u
b
l
i
c
a
t
i
o
n

A
c
c
e
s
s
i
o
n

S
*

H
*

3
3
0
-
3
3
9

34
0-

36
9

E
n
g
l
i
s
h

N
o
t
 
E
n
g
l
i
s
h

E
n
g
l
i
s
h

N
ot

 E
ng

lis
h

E
ng

lis
h

N
o
t
 
E
n
g
l
i
s
h

U
.
 
S
.
 
A
.

19
24

-5
3

U
p
 
t
o
 
1
9
2
3

U
p
 
t
o
 
1
9
2
3

E
n
g
l
a
n
d

A
f
t
e
r
 
1
9
2
3

U
p
 
t
o
 
1
9
2
3

O
t
h
e
r

A
n
y

A
ny

A
ny

1
9
5
4
-
6
4

1
9
4
4
-
5
3

U
.
 
s
.
 
A
.

1
9
2
4
-
4
3

U
p
 
t
o
 
1
9
2
3

U
p
 
t
o
 
1
9
2
3

E
n
g
l
a
n
d

A
n
y

O
t
h
e
r

1
9
5
4
-
6
4

U
p
 
t
o
 
1
9
5
3

A
n
y

A
n
y

1
9
5
4
-
6
4

1
9
4
4
-
5
3

U
.
 
S
.
 
A
.

1
9
2
4
-
4
3

U
p
 
t
o
 
1
9
2
3

U
p
 
t
o
 
1
9
2
3

E
ng

la
nd

A
ny

O
t
h
e
r

A
n
y

J
u
l
y

A
zg

r

11
11

01
11

M
M

E
M

O
N

Z
O

///
~

es
at

im
ea

A
n
y

1
1
0

4
5

1
5
4

2
4
.
8

1
8
1

A
ny

9
0

4
o

6
7

2
0
.
3

1
1
9

A
ny

1
0
3

2
5

5
1

2
3
.
3

7
4

A
f
t
e
r
 
1
9
4
3

8
7

1
1
.
8

1
0
0

U
p
 
t
o
 
1
9
4
3

6
4

1
7

1
3

1
4
.
4

4
7

A
n
y

1
7

2
5

2
2

3
.
8

2
7
6

A
ny

6
2

2
1
.
4

6
7

A
n
y

1
9

3
8

4.
3

5
8

A
n
y

2
6

4
1

5
.
9

1
9

A
n
y

1
1
1

6
1

1
0
7

3
1
.
3

1
5
1

A
n
y

7
0

3
3

2
7

1
9
.
7

8
6

A
n
y

8
8

2
8

9
2
4
.
8

4
2

A
f
t
e
r
 
1
9
4
3

2
4

1
0
.
6

2
5
0

U
p
 
t
o
 
1
9
4
3

A
ny

A
ny

A
n
y

A
ny

A
n
y

A
ny

A
nY

A
f
t
e
r
 
1
9
4
3

U
p
 
t
o
 
1
9
4
3

A
n
y

A
n
y

A
ny

3
3

2
2
6

6
3

2
5

0
1
7

0
1
5
7

3
6
3

7
5

9
4

9
5

8
6

2
0

4
6
2

3
1

6
9

1
2

0
1
0

0

5
9
.
3

21
6

7
.
2

4
6

4
0
.
9

2
0
0

0
1
.
4

0
0

4
.
8

0
6
2
5

3
5
.
9

6
2
9

1
8
0

1
7
.
2

3
6
5

1
o
6

2
1
.
7

2
0
2

1
2

4
.
6

8
0

8
7

1
4
.
2

1
9
0

3
1

1
.
4

6
6
7

3
2
.
8

2
5

3
2
.
2

3
0

w
s
,
 
I
 
a
n
d
 
H
 
s
t
a
n
d
 
f
o
r

Sh
el

f 
lis

t,
i
n
-
l
i
b
r
a
r
y
 
u
s
e
 
a
n
d
 
h
o
m
e
-
u
s
e
 
r
e
s
p
e
c
t
i
v
e
l
y
.

R
d
e
n
o
t
e
s
 
t
h
e
 
r
e
l
a
t
i
v
e
 
u
s
e
.



196

Table A-31 shows the storage Ainctions for Economics monograph titles.

It is encouraging to note that the results of storage functions for DDC

340-379 are quite similar to those in Table A-31 for DDC 330-339. These

decision rules are relatively simple to apply and easy to communicate to

the patrons. However, the evaluation of these functions has to be made

by the administrators of the library with respect to its over-all goals.

Table A-31

Storage Fun tions for Economics (DDC 330-339) Monograph Titles

Storage ftnction
Per Cent Per Cent Use
Titles Upper Cutting Point Generated by
Stored This Group

1. Use as a function of
publication date (assum-
ing monotonicity) (i) 10

2.i) 20
iii) 30

Use as a Ainction of
accession date (assum-
ing monotonicity)

3. Use as a function of
publication date ex-
cluding post 1943
accessions (i) 10

'iii)
20

(iii) 30
4. Use as a Ainction of

publication date,
accession datellanguage
and country (multiple
linear regression) (i) 6

(ii) 20

(111) 26

1915
1927
1935

1921
1934
1940

1917
1929
1936

4,3
8.6

15.8

2.1
9.4

16.2

4.1
8.2
15.6

All not in English 1.0
An in (i ); English 7.2
titles published in
USA before 1924 and
accessioned before
1944
All in (ii); English 10.2
titles published in
England before 1924;
English titles published
in other countries
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Usage of Library Facil2itiep. A questionnaire survey was conducted in a

part of the Purdue General Library (not restricted to social sciences

only) to study the patrons' purposes of visit and preferences, etc.

This survey ins in operation for a few hours on each day during July 21-

August 7, 1964 and 212 completed questionnaires were received.

Table A-32 summarizes the replies rege.rding the purpose of visit to

the library. In (ii) a patron has been counted more than once if he

reported more than one purpose. "Use of own material," "use of library

material," and "check out for home use" were mentioned by 6o per cent,

54 per cent, and 20 per cent of the persons respectively. About 8 per

cent reported "other" (or personal business). According to the Johns

Hopkins study about 10 per cent of the patrons conducted personal busi-

ness, and about 50 per cent used their own material.

Table A-32

Purpose of Visit to the Library

Persons
Part Purpose Dumber Per Cent

(i) Use of own material only 69 33

Use of library material only 44 21

Check-out for home use only 7 3
Other only 17 8

Use of library and own material 40 19

Use of library material and check-out 17 8

Use of own material and check-out 5 2

Use of library and own material and check -out 13 6
Total 212 100

(ii) Use of own material 127 60

Use of library material 114 54

Check -out for home use 42 20

Other 17 8
1..........,

When asked "If checking out items no....,w did you intend when you

came: to borrow then or did you get interested in them as a result of

browing?", "came to borrow," "result of browsing," and "both" were
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mentioned by 59 per cent, 34 per cent, and 7 per cent respectively of

those who replied to this question.

About 46 per cent of library patrons "preferred" and 29 per cent

"did not prefer" to use library material in the library rather than

checking it out for home use. The reasons for those preferring the

library are: better study atmosphere (46 per cent), to avoid mislaying

of material (17 per cent ), easier to refer to other sources (12 per

cent), save the trouble of carrying it home (8 per cent), eta. Simi-

larly, the reasons for those not preferring the library are: more can-

fortable at home (40 per cent), need for longer period (29 per cent),

can use at leisure (16 per cent), use in conjunction with own material

or typewriter (7 per cent), etc.

The library patrons who used library material during "this visit,"

were asked the reason for use of the library material is the library.

The replies were as follows:

Reason
Persons

Number Per Cent

Own Interest 69 45

Course assignments 52 34

Needed for term paper 51 34

Study for course examination 28 18

Other 16 11

Total* 152 100

The actual sum of "Persons" exceeds total because of multiple reasons.

On an average a library patron spent 2.2 hours in the library and

used three titles during one visit. Thus, he spent approximately 0.7

hours per title used in the library. This may be compared with the



usage of 7.7 hours per title at home obtained by a survey of material

used at hone during the same period.

This investigation was mainly exploratory and was used as a guide

for the more complete study discussed in this thesis. Patterns of use

in Fall and Spring could be quite different Fran the patterns in Sumner.

It is, therefore, advisable to analyze data on use throughout the year.

The experience gained from this investigation and the similarity of same

results obtained by Rims Hopkins University (1963), Trueswell (1964),

Snyder (1965) and Writer (1966) led to a search for mathematical models

for describing and predicting use of books. These mathematical models

are discussed in Chapters I and II.



APPENDIX C

LITERATURE-GRAPNTCS STUDY: BACKGROUND
DETA

This Appendix provides the details on the EDUCOM Literature

Graphics Study which are summarized in Chapter VI. There is no

attempt to make this Appendix self-standing; it should be used

jointly with Chapter VI. As an example, the medians and other

comparisons given in Chapter VI are not again supplied here. The

contents have been divided into

Part I: The George Washington University and Libraries

II: Dewey Decimal Classification Translation to
Library of Congress Classification

III: Determining the Sample at George Washington
University Library

IV: Sample Graphic Study Data Sheets

V: Summary and Grand Totals for

Types of Illustrations
Type Sizes
Page Sizes
Publication Date
Language
Number of Pages

The physical examnation of the volumes was accomplished by a

research-study unit of George Washington University on contract to

moucom and underwritten by The Radio Corporation of Ameriow and The

American EducationaliPublishers Institute'.

Cl -



Part I: The George Waehington Univarsity and Libraries

George Washington University is a private, coeducational

university with no religious affiliation, located in downtown

Washington, D.C. It offers the bachelor's degree in five colleges

and schools: liberal arts and sciences, education, engineering

and applied scirnce, government and business administration, and

public and international affairs. The Graduate School of Arts

and Sciences offered the doctorate only until 1967- 68,when the

master's programs were transferred from the University's Columbian

College of Arts and Sciences. Master's are offered in a variety

of disciplines, with the Master of Music and Master of Urban and

Regional Planning being recent additions. Professional and ad-

ed degrees in law and medicine are also offered. Of the 308

doctorates awarded in the last decade, nearly all were equally

divided between the biological and social sciences; within those

fields, education, psychology and bacteriology are the most

commonly granted degrees. Non degree-granting courses are offered

on and off campus; the continuing-education program of the law

school is very active.

Student enrollment was 13,000,with a full-time equivalency of

about 8,500 in academic 1966-67. The teaching staff is approximately

1,6N, with a full-time equivalency of 950. (FTE is computed on the

same basis as outlined in Chapter I.) The full-time equivalency

ratio of students to teachers is 9:1. About 10% of the students

live in dormitories.

C-2



Total revenue for 1.966-67 was $38.6 million,in4lucling $9;

million of sponsored research. Nearly half of the income is from

tuition and student fees,

George Washington University is a member of a five-university

consortium in Washingtqa, D,C,,,mhich provides for some inter-

university graduate programs and the framework for inter-library

cooperative sharing.

The Libraries

The central library is a thirty .syear-old, multi-story build-

ing in the heart of a campus which is cut through with city etre:Mph

Only two branch libraries of any accountable size exists one for

law, with about 75,000 volumes, and the medical library with approxi-

mately 35,000 volumes and many blocks removed from the mal.n campus,

The University Library houses approximately 320,000 volumes, which

mace the campus total 400,000-450,000 volumes. This is approxii,

stately 50 volumes per fTE student, which is nearly identical to the

national academic library ratio for all students (not FTE). During

the past five years, the libraries have averaged 18,000 new volumes

a year. About 3,000 periodical titles are received currently;

3,000 reels of microfilm have been accumulated.

For the last 4-5 years, the total library budgets have ranged

between $400,000-500,0001with slightly over half going to sal-

aries. Acquisition expenses during the same period were $130,000

to $160,000. Binding accounted for another $20-30,000. The $36.

Cw3



library expenditure per student (not PTE) in 1965-66 was appre-

ciably below the U.S. Office of Education's previous two year's

national academic library average of $51. per student. The

iibrary expenditures are near 2% of the University's education

and general expenditures,which is about a whole percentage point

below the national academic library average.

The immense bibliographic resources of the District of

Columbia have influenced the building of collections of local

universitielfincluding George Washington. This regression factor

has been diminished in recent years, however.



Part II: Dewe Decimal Classific tion Tr ala ion to L b
of Congress Classification

The monograph data base used for a sampling distribution (of.,

Chapter VI) was structured on the Dewey Decimal Classification

System. Conversion tables had to be prepared for the Library of

Congress Classificationowhich is used by the George Washington

Library. The conversion used is shown in the table following,

is impossible to make a direct one for one translation. The

organization of knowledge and the relationships ecpresaed in the

two classifications prohibit an easy and clear conversion. Over-

lap and related problems have been kept to a minimum and cannot

be detrimental to the overall sampling,

The average number of volumes per linear foot was computed

by measurement and count within subject sub: - sections. The average

volumes per linear foot for each Class are shown in the table.

TABLE C-1: DEWEY DECIMAL TO LIBRARY OF CONGRESS
CLASSIFICATION

Dewey Decimal

Class 0: General Works
( 11 vols. per linear foot )
Subject or Form Description L. C u alert

000-009 Reference, Yearbooks, History of AG, AY, AZ
Learning

010-029 Library Science 2665,9000

030-039 Encyclopedias AV
040-049 Collected Essays, Polygraphy AC
050-059 Periodicals AP*
060-069 Societies, Academies AM, AS
070-079 Newspapers Atift

CRS



(Can't) Class 0: General Works
( 11 vols. per linear foot )

Dewey Decimal Sub'ect or Form Description L.C. Iguiyailent

080-089 General Collections and Antholo- AC
gies

090-099 Rare Books Z665-9000**

*AP's: Periodicals were not included in the monograph
survey.

AN's: Newspapers were not surveyed.
** : Rare books (Z665-9000) were not included in survey.

100109
110-129

130-139
140-149

150-159
160-169
170-179
180-199

Class 1: Philosophy
( 10 vols. per foot )

Collections, history, systems
Metaphysics, purpose of man,

epistemology
Parapsychology, occultism
Critical philosophy,- naturalism:

related philosophies
Psychology
Logic, induction, analogy
Ethics
Critical philoso;hy,.naturalism,

related philosophies

200-219

220-229
230-279

280-289
290-299

snowll

IIPMF111111M=r,

B
BD

BF
B

BF
BC
BJ
B

Class 2: Religion
( 10 vols. per foot )

Religions, mythology, science BL
and religion

Bible
Christian Doctrine, Theology,

Devotional and Church
Christian Denomination and Sects BX
Comparative Religions BL, BP

BS
BT-BV

4
Class 3: Social Science
( 10.5 vols. per foot )

300-309 General and theoretical sociology H, M4
310-319 Statistics HA
320-329 Political science aX, JA-JV
330-339 Economics HB -HD, HG -Ha

C-6



(Can't)

pewey Decimal

340-349
350-359
360,P369

380-389
390-399

SIMAL2ASSISUSWQM11
( 10.5 vols. per foot )

Subject or Form De ri ti°11

Law
Administration
Social welfare
Public services
Social institutions. Manners

and customs

jgatzgleat

K
14 V, agair
HS, NV
EZ-41J

W-GT, HN-HQ

370-379

Class 3A: Educaticn
( 11 vols. per foot )

Education 11-14T

400-419

420-429
430-439
440-449
450-459
460-469
470-489
490-499

Class 4: Languages
( 11 vols. per foot )

-General and comparative, thit
ology

English Language
German
French
Italian
Spanish and Port.tguese
Latin and Greek
Other languages

500-509
510-519
520-529
530-539
540-549
550-569
570-579
580-589
590-599

P. P81 -431

P81200-3030, PE
PD
PC2000-3999
PC1Q01-1999
PC4000-5000
PA
PC600-900fPG-PH

=mirmer.gumminwwwwilrarsomm=1~Pe

Class 5: Pure Science
( 11 vole. per foot )

General Science
Mathematics
Astronomy
Physics
Chemistry
Geology and Paleontology
Biology and Anthropology
Botany
Zoology

Q

QB
QC
RD
QE
03
QK
Qii, QR

C-7



(Can't)

Dewey Decimal

600-609
620-629
630-639
640-649
650-'659
660-669
670-689.
690-699

Class 6: Technology
( 10 vol. per foot-)

Subject or Form Description

General
Engineering
Agriculture
Home Economics
Business and Finance
Chemical Technology
Manufacturers
Building

L.C. Equivalent

T
TA -TF
S-SK
rnv

41.

Z4-661, HJ
TN-TR
TX-TX
TG-TP, TS-TT

610-619

Class 6A: Medicine
( 12 vols. per foot)

Medical Science

"=mi.

QM -QP, R

700-709

710-719
720-729
730-73
740-749
750-759
760-769
770-779
780-789
790-799

Class 7: Fine Arts, Amusementst Esthetics
( 11 vols. per foot )

Philosophy of Fine Arts and
Esthetics

Landscape Gardening.
Architecture
Sculpture
Drawing, Decorative Arts
Painting
Engraving
Photography
Music
Sports and Recreation

N, BH

111111111,1I.m.wampg

58469 -479
NA
NB
NC, NK
ND
NE
TR
M-MT
CJ, GV

800-809

810-819
820-829
830,839
840-869

870 -889.

890-899

C-8

Class 8: Literature
1-17irols. per foot )

General History and Criticism.
Rhetoric

American
English
Germanic
French, Italian, Spanish,

Portuguese
Latin and Greek
Other Literatures

PN

PS, PZ
PR, PZ
PT
PQ

PA
PG-PM



(Con't)

Dewey Decimal

Ca eilL __Liston/.

( U vols. per foot )
Subiect or F ?°ZaktEWPSLgla 1.4.-ar....WSXilgati

900-909 Civilization C8-CE, D
910-919 Geography and Travel G-GC
92(1-929 Biography Cm
930-939 Ancient History DE-DF
940-949 Europe DAriDD, DG-DR
950-959 Asia DS
960-969 Africa DT
970-979 North America E, F1-2150
980-989 South America F2200-3800
990-999 Oceania and the Polar Regions DU-DX



Part III: ,Determining the Sample at Georce Washington University
,Library,

Having the Library of Congress Classification equivalents

and the number of volumes to be samples in each Class, it was

next necessary to determine the number of volumes in those Classes

at the George Washington Library in order to reach random sample

frequencies. Shelves within subject sub-groups were measured,

converted to total volume counts and this compared with the total

number of volumes in the group to be surveyed which provided the

random sample frequencies. Table C-2 shows the procedure for

Class 9.

TABLE C-2: DETERMINING RANDOM SAMPLE FREQUENCIES FOR
GEORGE WASHINGTON MONOGRAPHS

CLASS 9
(175 Volumes to be Examined)

Classifi-
cation
Group

Linear
Feet x 11 = Volumes

.4111111

% of Total
Volumes
in Class

CB-CE 100 1100 3

CT 35 390 1

D-DX 2100 23100 58
E-F 1300 14300 36
G-GC 70 770 2

Total Vols. in Class
9 39660 100

=qa.m..rmagywr~//1

Classifi- Random
fication Sample
GRAof 175 Frea.

5

2

102
63
3

175 Volumes

220
195
226
227
255

The linear measurements were converted to volumes and a total com-

puted for the Class. The percent that each subgroup formed of the

total Class was determined and this percent of the 175 Class Sample

.C-10



was determined, For example, in CB-CE, five volumes were found

to be the proper portion of the total 175 volumes in the Class,

as based on the George Washington Library holdings in these sub--

ject groups. The total number of volumes in the subgroup was

then divided by the number of volumes to be sampled, which deter-

mined the random sample frquency; that is, every 220th volume

in sub-class CB-CE was surveyed. This allowed for sampling the

entire length of the CB-CE holdings in the George Washington

Library.

Procedures were worked out to overcome split collections

(medicine, for example), procedures for determining volumes When

the sample fell outside the scope of the study (before 1950, for

example), and numerous other procedural and collection holding

problems.

The periodical collection at George Washington is not

organized by subject, but alphabetical by title. Periodical

definitions were not carefully determined. Instead, the policies

employed at George Washington which placed the periodicals and

serials in e special alphabetical title collection served as the

basis for definition. Any serial which was classified and in the

monograph collection was considered a monograph. George Washington

Library tends to place annual reports, proceedings of societies and

academies, and monographic serials in the monograph collection; that

C11



is, they subject-classify them. Consequentlye the alphabetical

periodical collection more nearly matches the concept of periodi-

cals and journals than serials.

A random-sample frequency was determined on an alphabetical-

title basis as for the monograph subject classification. The

monograph sample size of 1364 was also used for the periodicals.

(The average volumes per linear foot were 7.) Tha proper portion

of peri'dical volumes in each alphabetical-title group was sur-

veyed and these worksheets along with some subject description

of the titles were used to classify each title. This method of

alphabetical-title approach spread across the subject disciplines

in a proportion nearly equally to the world-wide serials collected

and cataloged at the Library of Congress and represented in New

Serial Titles for the past 15 years. This relationship is shown

in Chart VI-2. Some corrections of deficiencies were necessary

and the sample size was enlarged.



Part Iy: Lattplearif h12c-Stteek3,

Data-gathering sheets were devised and tested. Surveyors

were required to check and supply some information which was

not vital but which served as an accuracy check. Insufficient

or inaccurate data accounted for less than a 2% sample loss with-

in any one survey factor. Most of the registrations on the sample

data sheets are self-explanatory.

Largest type size was recorded in picasj which were later

converted to type points on the basis of 12 points to one pica.

The segregation of eighths of pages under the types of illustra-

tions greatly facilitated counting of each eighth illustration

incidence.



Ptl-ko Pt IZE.se- Ft es-t41 Co uLinc-AL.
ME Al Ger.: o kAst ea/ CiLn o r 1CanScritip tAs

GRAPHIC-STUDY DATA SHEET

Monograph
Periodicsk....16e.

Classification
Number:

(Class 0)

AC-AG
AM
AS-AZ
Z 665-9000

(Class 1)

E-BF

BL'BX
(Class 2)

(Class 3)

GF -GT

H-HE
HG-HZ
JA-JX
K (Law)
UV

(Class 3A)

L-LJ
(Class 4)

P-PF
PG-PM

lass 5)

(Class 6)

ICJ

$-SK*

T-TX
Z 4-661

(Claes 6A)

qM-QP
R g: ).

Library)

(Class

CJ
GV
M-NT

N-NIC

(Class 8)

P-PA

ea_
(Class 9)

CB-CE
CT
0-DX
E-F

9 -GC

ic - 14

Page Sizes
(Width and Length
in inches):

/ II i r%11
1/4) I a loaAct

Number of P61ses:

;11ygtrAtifins

Charts,Graphs
and Tabjefi

x/.36 Ai

Date of Publica-
tion:

1950

1951

1952

1953
1954

1955
1956

1957

195.8

1959

1960
1961

1962

1963

1964

1965

1968

Type Sizes
Smallest

Largest 3iFjk

Lan e

Frenc
German
Spanish
Italian
Russian
Japanese

is



Monograph V
Periodical
Classification

Number: Page Sizes

(rlmics (Width and Length

ACt in inches):

AM
AS-AZ
Z 665-9000 ,'"`, I

(Class 1)

B-BF
Number of Paps;

(Class 2)

BL-BX
(Class 3)

GF-GT
H-HE Date of Publica-

HG-HZ
JA"JX
K (Law) 1950

UV 1951

(Clime 3A) 1952

L -LJ 1953

(Class 4) 1954

P-PF 1955

PG-PM 1956

Class 5) 1957

03 not- 1958

9 1959

(Class 6)

NJ
S-SK
T-TX
Z 4-661

(Class 6A)

QM-QP

ILidttiALkitsval 1 6
(Class 7)

BR
CJ
GV

W.MT
N-NK
TR Largest

P-PA
PCwPZ Lan

(Class 9)

GRAPHIC-STUDY DATA SHEET

tion;

1960
1961

1962

1963

1964

1965

,Type Sizes"?
Smallest

CB-CE
CT
D-DX
E-F
G,GC

lua:

loti:EMPL

e

German
Spanish
Italian
Russian
Japanese



Part V: .....ESunipayaliLaraea Totals for Survevedlactors

!apes of Illustrations

Chapter VI has a description of the criteria used to cate-

gorize the illustrations and the reader is referred to it for

clarifications. Monograph and periodical registrations are

treated separately in these tables. The survey sample size for

types of illustrations was 1418 monographs and 1364 periodicals.

It must be understood that the figures shown are individual

incidences within factors of eighths of a page. For example, a

monograph half-page with color would have been recorded as one

incidence of 4/8 of a page of color. If the same page had a line

illustration covering an eighth of the page, another registration

was made in the line category for 1/8 incidence.
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IngAtzes

Monographs and periodicals are tabulated separately in the

tables which follow on type-size registrations. The reader is

referred to Chapter VI for a general discussion of how type size

was obtained. Pica counts for the largest size in a volume were

converted to type points on the basis of 12 points to one pica.

The valid sample size was 1450 monograph and 1352 periodical

volumes.

C-26



Monographs

TYIJE SIZE GRAND TOTALS & PERCENTAGES
44
w

an 4 & 5 6
Smallest

7 8 9 10

TABLE C-12

Totals

..-:"?....J II
% # % # % # % # TO

10-14 3 7.0 17 5, 3 7 3.8 22 3.1 10 5.8 50 4.0

15-19 14 32.5 69 21.3 33 18.3 85 12.0 55 32.2 256 17.7

20-24 13 30.2 106 33.1 54 30.0 183 25.9 53 31.0 409 28.3

25-29 2 4.6 10 3.1 10 5.5 17 2.4 . 39 2.7

30-34 6 13.9 39 12.1 27 15.0 89 12.6 . 23 13.4 184 12.7

35-39 2 4. 6 45 14, 0 24 13.3 118 16.7 1 4.2 7 4. 1 197 13.6

40-44 1 2. 3 7 2,1 7 3. 8 4 40 1 5. 7 6 3. 5 81 4, 2

45-49 1 2.3 13 4.0 9 5.0 63 8.9 8 33. 3 3 1.7 97 6.7

50-54 2 .6 1 .6 7 1. 0 5 2. 9 15 1. 0

55-59 , I' 0 0

60-64 1 2.3 5 1.5 7 3.8 39 5.5 8 33.3 3 1.7 63 4.3

65-69 6 .8 1 .6 7 .5

70-74 4 1.2 17 2.4 3 12.5 5 2.9 29 2.0

75-79 _ .6 4 .3

80-84 1 .3 1 .6 3 .4 1 4.2 6 .4

85-89 4 .6 4 .3

P90-99 4. 1 .3 9.3 3 .2

100+ 1 .3 9 1.3 1 4.2 11 .8

Tota1 43 99.7 _ 320 100.1 180 99.7 706 99.9 24 100.0 171 99.8 1444 100.0

10 2.9 22.1 12. 6 48, 8 1.6 11.8 99.8



Periodicals

TYPE SIZE GRAND TOTALS & PERCENTAGES

w
to Smallest
bo
S4 4 & 5 7 8
as # % % % #

10-14 2

15-19 30

20-24 62

25-29

3C-34 33

35-39 48

40-44 10

45-49 45

50-54 20

55-59

60-64 13

65-69

70-74 20

75-79

80-84

85-89

90-99 8

13.9 40

3.0 25

13.1 24

5.8 3

2

2

100+ 29

.6

.6

2.3

8.4

1

1

4

19

16

1.0

I1.0 4

3

3.6 10

2.6

4.0

.3

.3

1.3

6.3

5.3

J.

5

1

2

0

11

13

9

3.0

10.9

23.4

1.0

10.4

10.9

7.0

8.5

1.4

2.0

9 2.9

46 14.7

80 25.6

4

41

39

18

23

9

2

5.0 13

.5 4

2.5 11

.5 0

1.0 1

o 1 1

;.5Y

6.5

5

7

1 . 3

13.1

12.5

5.8

7.3

2.9

.6

4.2

1.3

3.5

0

1.6

2,2

TABLE C-13

10 Totals
To # %

1 100.0

8 4.2 30 2.2

43 22.6 173 12.7

56 29.5 306 22.6

3 1.6 21 1.6

14 7.4 142 10.5

12 6.3 161 11.9

9 4.7 76 5.6

11 5.8 120 8.9

8 4.2 43 3.2

1 .5 12 .9

9 4.7 56 4.1

2 1.1 18 1.3

4 2.1 52 3.8

3 1.6 14 1.0

1 .5 7 .5

-0 0 7 .5

1 .5 44 3.3

5 2.6 70 5.2

Total 344 10.0.0 303 1 100.1 1 201 100.0

25.4 22.4 14.8

313 100,1 1 E 100.0 190 99.9 1352 99.8

23.0 . 1 14.0 99.7

i



Table 0.14 MONOGRAPH TTPX-SIZI TOTALS

aplaillkallats 4 Point

Largest aim
Point
Size 0 1 2

10.14

15-19

20.024

25-29

30..34

35.39

40 -44

45.49

50.54

:55-59

60-64

3 3A 4 5 6 6A

1 1 1

10 2 2

8 2 3

2

5 1

2

1

1

Total
7 8 9 Volumes

3

14

13 X

2

6

2

1

1

0 0 0 0 0 0 30 7 6 0 0 0 43

M a Median

C-29



Table C-15 MONOGRAPH TYPE SIZE TOTALS

lealatiamAWst
Largest agai,

Totalotal
Size 0 1 2 3 3A 4 5 6 6A 7 8 9 Volumes

10-14 2 1 4 1 3 5 1 17

15-19 2 1 19 6 17 12 3 1 8 69

20-24 4 11 21 10 18 11; 9 1 17 106 M

25-29 4 1 2 3 10

30-34 2 15 1 5 3 4 5 4 39

35-39 2 13 1 2 4 9 4 1 8 1 45

40 -44 3 1 1 1 1 7

45-49 1 3 1 1 2 1 1 3 13

50-54 1 1 2

55-59

So-64 1 1 1 1 1 5

65-69

70-74 2 1 1 4

75-79

80-84 1 i

85-89

90-99 1 1.

100+ 1 1

5 11 20 81 4 5 23 53 41 21 22 34 320

M = Widian



Table C-16 MONOGRAPH TYPE-SIZE TOTALS

Snal t Si....../12.....zint

Largest 9.1444
Point Total
Size 0 1 2 3 3A 4 5 6 6A 7 8 9 volumos

10-14 1 4 1 1 7

1519 2 3 9 1 7 3 5 1 2 33

20-24 5 6 22 5 3 3 2 8 54 x

25-29 8 2 10

30-34 9 2 5 4 3 4 27

35-39 3 3 3 2 1 6 6 24

40 -44 1 1 1 1 3 7

45-49 1 2 1 3 2 9

50-54 1 1

55-59

60-64 2 2 1 1 1 7

65-69

70-74

75-79

80 -84 1 1

1 8 16 58 5 o 5 18 6 16 18 29 180

M = Median



Table C-17 MONOGRAPH TTPV9SIZZ TOTALS

gest Class
Point

Total

Size 0 1 2 3- 3A 4 5 66A 7 8 9 Volumes

10-14 4 4 8 1 3 1, 1 22

15,-19 2 3 26 14 15 7 7 3 18 85

20-24 1 16 9 25 18 26 7 12 45 24 183

25-29 10 1 2 4 17

30.34 1 1 lo 7 5..., 4 50 13 89 X

35-39 5 2 11 7 5 2 6 4 4 3 45 24 118

4o.44 3 2 22 13 40

45.49 5 11 17 4 2 19 5 63

50.54 i 3 3 7

55-59

60-64 4 3 1 6 1 1 23 39

65-69 6 6

70.74 4 1 1 1 1 9 17

75-79 3 1 4

80-84 1 1 1 3

85-89 2 2 k

90-99

Ivo+ 3 3 1 2 9

23 25 42 91 36 14 50 56 18 31 225 93 706

M = Median

MONOGRAPH TTPV9SIZZ TOTALS



Table C.18 NONOGRAPR TYPN-SIZE TOTALS

galajailLUELLLPeint

Largest Class
Point
Size n 1 O 0 0

4111Or ri .4/ 4 r wm, riI wO A
Total

111/.04.4MOBAMig
1,40.16WWWW,

35-39 1 1

40.44

45.49 1 7 8

50.54

55-59

60.64 2 5 1 8 NI

65-69

7o-74

75-79

80.84

85.89

90 -99

100+

2 1 .)

1 1

2 2

1 1

1 0 0 o 3 18 0 0 1 1 0 0 24

M = Median

C-33



Table - C19 MONOGRAPH TYPX-SIZE TOTALS

Sisot 1©

Largest um
Point Total
Size 0 1 2 3 3A 4 5 6 6A 7 8 9 Volume

10-14 2 1 4 2 1 10

15-19 1 5 29 7 5 6 1 1 344

20-24 1 3 9 18 2 4 10 1 5 51 il

25-29

30-34 1 2 3 1 2 6 7 1 23

35-39 2 5 7

40-44 3 1 1 1 4

45-49 1 1 1 3

50-54 2 1 1 1 5

55-59

60-64 1 2 3

65-69 1 1

70 -74 1 1 1 1 1 5

4 3 12 19 O 1 56 12 12 24 20 10 174

M = Median,

AlAaJAILAUJWLJ12.2aMt

In Classes 5 and 7 there were six monographs with 12-point typp as the
smallest. The largest type- sire for these six ranged between 40 and
34 points.

C-34



Table C-20 PERIODICAL TYPE-SIZE TOTALS

laillasI.21223 4 11.Ellat

Total
3 3. 44 5 6 SA 7 8 9 volumbn

1 2

4 3 1 12 1 1 3 30

12 4 18 8 4 1 1 10 62

2 1 1 2 6

8 3 2 6 4 1 6 1 33

11 3 2 15 6 3 1 2 1 48 M

3 2 1 1 1 1 1 10

14 1 6 7 9 3 2 1 1 45

1 1 I 4 2 20

1 2

3 1 1 2 2 1 1 .13

1 1 3

2 2 3 6 2 1 2 20

3 i 2 1 1 9

So-84 i 1 2

85.89 2 2

90.99 1 3 4 8

100+ 5 2 2 1 8 4 6 1 29

19 10 12 67 26 13 67 55 22 17 14 22 344

M = Median

Largest
Point
Size n

Class,

1 2

10 -14 1

15.19 2 2 1

20.24 1 3

25 -29

30.34 1 1

35.39 2 2

40.44

4549 1

50.54 11

55-59 1

60 -64 2

65.69 1

70.74 2

75-79 1



Table Cip21 PPRIODICAL TYPE-SIZE TOTALS

attlaWLAITIV 6 Poitt

Largest aim
Point
Size 0 1 2 3 3A 4 5 6 6A

10.14 1 2 1 1 5

15-19 2 1 6 2 3 4 3 1 1 9 32

20 -24 4 2 3 i3 6 t 9 7 4 5 2 4 60

25-29 3 1 1 1 6

30-34 2 5 5 9 4 1 2 5 33

35-39 2 3 3 7 2 1 8 4 2 7 1 40 /4

40.44 4 4 5 1 1 4 1 4 1 25

45.49 1 5 3 4 3 1 3 4 24

50-54 1 1 1 3

55-59 1 2 3

60 .64 1 1 1 5 2 1 .11

65-69 2 1 2 1 1 1 8

70.74 1 4 2 2 1 2 12

75-79 1 1

80.84 1 1

85-89 3 1 4

90 -99 4 3 i 1 3 2 5 19

1004. 1 2 4 3 3 1 1 1 16

16 12 9 54 29 1i 41 45 20 17 22 27 303

M = Median

Total
7 8 9 volume*



Table C-22 PZRIODICAL TYPE-SIZZ TOTALS

M = MedianM = Median

,6z.s.L..2221at.

Largest Class
Point Total
Size 0 1 2 3 3A 4 5 6 6A 7 8 9 Volumes

10-14 1 2 2 1 6

13-19 2 1 2 3 2 2 1 2 2 5 22

20-24 2 7 2 8 4 3 6 1 3 1 2 8 47

25-29 2 2

30-34 1 7 1 1 43 2 2 1 3 21 X

35-39 2 6 4 3 3 4 22

40 -44 7 4 2 1 14

45-49 2 1 1 3 1 2 3 2 2 17

30-34 1 1 1 3

55-59 1 1 2 4

60-64 2 1 1 1 2 1 1 1 10

65-69 1 1

70-74 1 1 3 5

75-79 1 1

80-84 1 1 2

85 -89 0

9O-99 1 3 3 2 2 11

100+ 4 2 2 2 2 1 13

9 11 5 41 20 9 2k 26 9 7t 16 24 201



Table C-23 PERIODICAL' TYPESIZE TOTALS

1

alltlillauAitelat

Largest am
Point Total
Size 0 1 2 3 3A 4 5 6 6A 7 8 9 volumps

10-14 2 1 2 1 1 1 1 9

15-19 2 4 1 15 4 1 7 4 2 6 46

20-24 1 7 3 22 3 5 11 4 i 11 12 80

25-29 4 4

30-34 1 1 io 3 2 5 4 2 5 1.i. 5 41 m

35-19 1 1 3 2 4 li 4 1 4 6 2 39

40-44 3 6 1 1 3 2 2 18

45-49 1 3 5 4 2 6 2 23

50.54 2 1 3. 3 1 1 9

55-59 2 2

60-64 3 2 1 1 3 1 1 1 ,1.3

65..69 2 2 4

70-74 5 1 2 1 2 4
75-79 0

80114 1 A

85 -89 1 x

90-99 2 1 1 1 5

100+ 1 1 3 1 1 7

11 14 8 78 19 16 49 31 7 18 30 32 313

K = Median

1



TWA. C.24 PERIODICAL TYPE -SIZE TOTALS

§Biata.10-"1,2....PMat
Clans e had aut volume with 9 point as snallost and 20-24
1argest. No other incidences reported.

1

..

to
C-39



Table C-25 PERIODICAL TYPE-SIZE TOTALS

Smallest S,i ze! 10 Point

Largest Clus,
Point Total
Size 0 1 2 3 3A C 5 6 6A 7 8 9 Volumes

10-14 1 6 1 8

15.19 1 7 1 i6 1 1 4 3 2 6 43

20.24 2 3 5 13 4 4 6 1 1 1 6 8 56 m

25-29 2 1 3

30 -34 1 4 1 1 7 14

35-39 4 1 3 1 1 2 12

44.44 1 3 1 3 1 9

45.49 1 1 3 1 1 3 1 11

50054 3 2 1 1 1 8

53-59 1 1

60.64 2 1 1 1 1 3 , 9

65 -69 1 1 2

70-74 3 1 4

75-79 2 1 3

80 -84 1 1

85-89 0

90 -99 1 1

100+ 1 2 1 1 5

7 12 11 61 14 8 19 10 3 2 17 26 190

M = Median



baftliata

Page size was measured on the title page so the data

represent actual pages rather than the covers of a volume.

Um14,4 lArIA monograph- -1' '366 period-owur.g.

icals.

Not recorded on the monograph tabulations are 9 volumes

between 3.5-3,9 inches wide and 5-7 inches tall. All were in

Class 8.

Likewise, six periodical volumes in Classes 3 and 8 are

not recorded on the tabulations. They ranged from 4 to 5 inches

wide and 7 to 9 inches high.

C-41
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Table C-28 MONOGRAPH PAGE SIZE

4.0.4.4 Inch(Le...114s

Height Class Total(inches) 0 1 2 3 3A r--.5 6 6A 7 8 9 voltufes
6.0-6.4 II4." 7 6 Lit

6,5-6.9 1 2 1 1 7 4 14
7.0-764 1 1 1 1 1 1 4 lg
7.5-769 1 1 2

8.0.8.4 1 1 2

8.5-8.9 1 1

Total 0 1 1. 2 0 5 3 0 1 2 20 10 4

Table C-29

£4.2t . ina....L.,.1411i.de

o 1 2 3 3A 4 5 6 6A 7 8 9

6.o-6.4 1 . J.

6.5.6.9 1 12 i 14

7.0-7.4 2 3 1 1 1 1 1 2 21. 3 36
7.5-7.9 2 1 1 1 1 3 2 1 9 2 23
8.0 -8.4 2 5 7
Total 2 1 3 6 2 4 3 1 1 4 48 6 81

C-44
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Table C.32 MONOGRAPH PAGE SW

.04.2".1411.1$4112.

Height Class Total
(inches) 0 1 2 3 3A r--3 6 6A 7 8 9 Volume'

7.0.7,4 1 1

7.5-7.9

8.0.8.4 1 1 1 2 5

8.5.8.9 1 1 8 1 7 2 2 5 2 1 30

9.0-9.4 k 11 12 41 13 6 55 60 27 16 28 30 7o3

9.5.9.9 3 2 1 5 7 4 2 5 3 14 4 50

2 3

Total 9 13 13 55 20 12 65 67 32 25 44 35 392

Table C-33

6 2.1:14216011Lti:CLOA

o 1 2 3 3A 4 5 6 6A 7 8 9

8.o-8.4 1 1

8.5 -8.9 1 i

9.0 -9.4 1 6 1 3 2 4 3 20

9.5-9.9 1 1 2 1 3 8 5 4 6 3 6 40

10.0-10.4 2 1 1 4 4 3 1 3.6

Total 3 o 1 3 1 5 18 6 11 12 7 11 78



Table C-34 MONOGRAPH PAGE SIZE

249. .4 Inches Wide

Rsight iall Total
(inches) 0 1 2 3 3A -5 6 6A 7 8 9 vo1umes

5.0-5.4 1 1

9.0-9.4 1 i 1 1 4

9.5-9.9 1 1 1 2 1 3J 2 1 12

10. 0.4.0.4 2 1 4 2 2 4 1 2 18

10.5-10.9 1 1 2

Total 3 0 3 2 0 0 6 3 3 9 is le 37

Table C-35

24111242aken-Wit

5.0-5.4

9.0-9.4

9.5-9.9

10.0-10.4

10.1.-10.9

li.0-11,4

Total

0 1 2

1

1

1

1

1 2 1

3 3A 4 5 6 6A 7 8 9

1

1 1 2

1 2 4

2 1 1 4 2 10

1 2 1 5

1

0 2 0 2 2 3 8 0 2 23



Table C-36 MONOGRAPH PAGE SIZE

810-8.4 Inch Wide

_Height Class Tbtal
(inches) 0 1 2 3 3A 14-1 6 6A 7 8 9 volute..

5.0-5.4 4

5.5-539 4

8.0-8.4

9.0-9.4 i

ioo-1o.4 1 1

10.5 -10.9 1

110-11.4

Total 2 1 9

Table C-37

0 0 0

1

1

2

1

1

4

1

1

1

1

1

3

2

2 0

8.5-9,4 Inches. Wide

0 1 2 3 3A 4 5 6 6A 7 8 9

5.5-5.9 2

6.o.6.4 1

8.5-8.9

9.0-9.4

10.5 -10.9

11.0 -11.41
Total 0 0 3

1 C-48

1 0 0

1

1

2

1

1

2

4

1

1

1

1

1

1

4

4

4

1

1

6

4

3

23

2

1.:

2

3 4'

1 7

4 0 19 ...



Table C-38 PERIODICAL PAGE SIZE

.0 -5.4 Inches

Height
CITA"

Total
(inches) 0 1 2 3 3A 5 6 6A 7 8 9 Volumes

7.0-7.4 2 2 4

7.5-7.9 2 1 1 1 1 2 4 12

8.0-8.4 1 3 3 2 1 2 2 1 6 2 23

8.5-8.9 1 1 5 2 1 1 1 1 4 3 20

9.0 -9.4 1 1 3 1 6

Total 4 4 o 11 5 3 7 3 2 4 16 6 65

T&Jle C-39

.141=10.2.inchos Wide

0 1 2 3 3A 4 5 6 6A 7 8 9

8.0-8.4 1 3 3 1 1 9

8.5-8.9 7 15 7 29 18 12 14 9 4

9.0-9.4 lo 11 6 43 8 4 12 3

9:4 .44.9 2 12 5 1 5 25

10.0-10.4 1 1 2

5.5-5.9 1

Total 17 26 15 85 27 19 34 13 5 7 35 59

1 18 27 161

6 15 26 144



Table C.40 PERIODICAL PAGE SIZE

0 0-4.....1.1-41acJam1....atad

Height Class Tote/
(inches) 0 1 2 3 3A 4 5 6 6A 7 8 9 Volumes

7.0-7.4 1 1

0 ^ ca 4
ci.vescil.'h, A 1 a

8.5-8.9 1 2 2 1 1 3 10

9.0-9.4 7 7 4 33 9 13 20 10 6 2 8 20 139

9.5-9.9 1 6 3 16 9 5 23 9 8 1 10 12 103

10.0-10.4 3 2 3 2 1 ) 3 17

10.5 -10.9 1 1

11.0.11.4 1 1

Total 9 16 9 54 22 21 44 20 14 4 24 37 274

Table C.41

6.1-6. Inches aside

0 1 2 3 3A 4 5 6 6A 7 8 9

7.5-7.9 1 1

8.0-8.4 1 1

8.5-8.9 1 10 1 1 13

9.0.9,4 2 30 I 2 6 4 i 1 3 50

9.5-9.9 2 6 8 12 12 6 27 10 10 1 7 16 117

10.0-10.4 7 1 4 5 13 8 4 1 2 45

10.5-10.9 1 3 4

Total 10 6 11 58 19 8 46 22 15 3 12 21 231



Table C.42 PERIODICAL PAGE SIZE

Ulaa.Lathlajlat

Height
11169

Total

(inches) 0 1 2 3 3A 6 6A 7 8 9 Volumes

8.5.8.9 3 3

9.0.9.4 1 1 2

9,5-9.9 7 7

10.0.10.4 1 9 4 4 8 1 3 3 33

10.5 -10.9 1 2 1 1 5

ii.o.11.4 3 1 4

11.5-11.9 2 2

Total 0 2 C 12 6 4 18 3 1 3 4 3 56

Table C-43

7.5-7.4 Inches Wide

Height Class Total

(inches) 0 1 2 3 3A 77 6 6A 7 8 9 Volumes

9.0 -9.4 1 1

9.5-9.9 1 1

10.0.10.4 2 1 7 3 11 4 2 1 31

10.5 -10.9 1 4 1 1 6 13 1 27

11.0.11.4 3. 3 2 1 8 1 16

11.5-11.9 2 2 4

Total 1 3 1 15 6 1 20 27 4 0 2 0 80



Table C-44

Lag 4 Inches Wide

Height
(Jawbas)

9e 09.4

9.5-9.9

1040-1o)%

10.5-10.9

11. o -11.4

11.5-11.9

Total

0 1 2

1

4 1 1

4

1 1

10 1 2

PERIODICAL PAGE SIZE

Class
3 3A 4 5

3

28

15

3

1: 9

1

2 1

5 1

8

16 2

Total
6 6A 7 8 9 Volumes

'1a.

1

5 1 13

13 19 7 13 1 93

7 140 8 10 2 94

7 3 1 3 19

32 62 17 26 2 2 221

Table C-45

13.1=2:12a21112YAit
0 1 2 3 3A 4 5 6 6A 7 8 9

9.5-9.9 1. 1

10.5 -10.9 2 1 3

11.0-11.4 1 lo 3 7 1 3 1 26

11.5 -11.9 1 1 1 3 1 2 3 2 14

12.0-12A 1 1

12.5 -12.9 1 1

1

5.5-5.9 1

Total 1 0 1 14 2 0 9 9 3 6 0 3 46



PERIODICAL PAGE SIZE

l '±i42.

Height Class Total
(inches) 0 1 2 3 3A 4 5 6 6A 7 8 9 Volumes

5.3-5.9 1 1

6.o-6.4 1 i

7.5-7.9 2 2 4

8.0 -8.4 2 1 1 2 2 8

8.5-8.9 1 1 2

11.0-11.4 2 2

11.5-11.9 1 1 2

12.0 -12.4 1 1 4 6

12.5-1249 2 1 1 1 5

13.0-13A 1 2 1 4

14.0-14.4 3 4 7

Total 8 0 o 6 4 0 1 13 0 8 2 0 42

PERIODICAL PAGE SIZE



Publication Date

The statement in Chapter VI about procedures on publication

dates is definitive and the reader is referred to it.

Sample size of monographs was 1410, periodicals 1848. The

expanded size of the periodicals was necessary because the sur-

veyors did not respect the 1960 cut-off date in the sciences and

had to add to the sample,
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LancpAge

The following tables indicate the basic data for the narrative

concerning language in Chapter VI. Monographs and periodicals are

treated separately.

The total valid sample was 1405 monographs and 1408 periodicals.

No monographs had two languages representing major portions of a

volume. Such was not the case with the periodicals, where major

portions in different languages were evident. The 1408 periodical

volumes had 1588 language incidences. The reader is referred to

Chapter VI for the specification on what constituted a language

incidence.
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Number of pa es

The total valid sample was 1400 monographs and 1362 periodicals*

The surveyors entered the figure appearing on the final numbered

page for nearly all volumes; however, there were exceptions. Volumes

with separately paged, major sections, as is frequently the case with

bound periodicals, were totalled. A volume with unnumbered pages was

measured in inches and converted to pages on the basis of five hun-

dred pages to one inch. Advertisements paged separately were not

counted in the total pages.



Table 0.051 NUMBER OUPAGES -- MONOGRAPHS

C-61C-61

Pages 0 1 2 3 3A 4 5 6 6A 7 8 9 Total

1-30 2 0 0 0 1 0 5 1 0 5 4 0 18

51.100 2 1 1 4 5 6 2 4 1 7 16 1 50

101.150 4 4 00 7 6 3 20 11 4 9 16 11 103

151-200 3 8 12 23 7 4 21 11 10 17 43 17 176

201.250 3 2 17 31 5 5 13 19 9 12 38 30 184

251.14300 2 5 16 33 1 4 17 12 12 15 33 19 169

301350 3 5 9 30 6 C 22 17 12 12 30 29 .77

351-400 1 3 4 25 3 1 13 12 9 12 24 4 111

401.450 5 5 4 15 2 4 12 IA 8 4 23 20 116

431w coo 0 3 5 7 3 4 12 2 3 3 13 17 72

500 + 6 9 14 19 5 6 29 43 16 rJ 48 24 224

Total 31 45 90 194 44 39 166 146 84 101 288 172 1400



Table C.52 NUMBER OF PAGES .- PERIODICALS

Class
Pages 0 1 2 3 3A 4 5 6 6A 7 8 9

1.50 1

, i..,,,... ^^
..1A.."0

101 .150 1 1 2 6

151.200 1 3

201.250 1 1 2 9

251300 6 3 1 6

301-350 2 6 1 15

351.400 1 4 5 31

401-450 8 5 2 24

451-500 5 6 5 24

501.599 8 12 12 52

600 -799 14 15 7 75

3

3

2

11

8 1

12 9

12 5

12 3

19 12

20 19

1

1 2

2 2

1 4

4 5

mk......441aivuill1

1

1 1 6

1 3 19

1 3 1 2 18

1 22

3 2 6 47

13 10 2 3 3 8 72

22 14 4 2 10 17 131

10 11 4 4 7 22 114

9 13 4 7 21 15 124

38 7 9 9 18 21 217

52 32 20 16 26 26 322

800-999 8 2 1 34 3 5 25 29 9 7 9 '8 140

1000 4. 6 4 27 5 1 25 40 8 5 5 3 129

Total 61 39 38 307 108 58 202 172 41 62 103 131 1362



APPENDIX 0

Libraries Listed in the Association of Research Libraries'
Academic Library Statistics, 1967/68; (a nine -sheet processed document)

UNIVERSITIES

Alabama
Arizona
Boston University
British Columbia
Brown
California, Berkeley
California, Los Angeles
Chicago
Cincinnati
Colorado
Columbia
Connecticut
Cornell
Duke
Florida
Florida State
Georgetown
Georgia
Harvard
Illinois
Indiana
Iowa
Iowa State
Johns Hopkins
Joint University
Kansas
Kentucky
Louisiana State
McGill
Maryland
Massachusetts Institute
Michigan
Michigan State
Minnesota
Missouri
Nebraska

of Technology

UNIVERSITIES

New York University
North Carolina
Northwestern
Notre Dame
Ohio State
Oklahoma
Oklahoma State
Oregon
Pennsylvania
Pennsylvania State
Pittsburgh
Princeton
Purdue
Rochester
Rutgers
St. Louis
Southern California
Southern Illinois
Stanford
SUNY-Buffalo
Syracuse
Temple
Tennessee
Texas
Texas A&M
Toronto
Tulane
Utah
Virginia
Washington
Washington State
Washington University (St. Louis)
Wayne State
Wisconsin
Yale

These institutional libraries were included in the Dunn, Seibert and Sheuneman
reriort (Chapter II, Ref. 4) with the exception of: Universities of Alabama, Arizona,
British Columbia, Connecticut, Georgia, Toronto, and Georgetown, McGill,
Oklahoma State, Southern Illinois, St. Louis, and Tulane Universities, plus
SUNY-Buffalo.
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